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10282 Rock Springs Road
West Valley, NY 14171-9799

To the Reader:

This report, prepared by the U.S. Department of Energy (DOE) Ohio Field Office West Valley
Demonstration Project (OH/WVDP), summarizes the environmental protection program at the West Valley
Demonstration Project (WVDP) for calendar year 2003. As has been the practice in prior years, this report is
being made available to the public as soon as possible in advance of DOE's required release date of
October 1, 2004.

Monitoring and surveillance of the WVDP facilities are conducted in order to verify that public health and
safety and the environment are protected. The quality assurance protocols applied to the environmental
monitoring program by the DOE ensure the validity and accuracy of the monitoring data. Also included in
this report are groundwater and ambient air data from the New York State Energy Research and
Development Authority’s (NYSERDA) New York State-licensed Disposal Area (SDA).

Air, surface water, groundwater, soil, sediment, and biological samples collected and analyzed for
radiological and nonradiological constituents are evaluated for indication of potential effects of activities at
the WVDP. Monitoring of treated water effluents and facility ventilation system emissions verified that the
dose received by off-site residents continues to be minimal.

Calculated doses to the hypothetical maximally exposed off-site individual from airborne and waterborne
radiological releases in 2003 were less than one percent of the DOE limit. Radionuclide concentrations in
biological samples were at levels near or statistically identical to background concentrations.

Nonradiological liquid effluent discharges are controlled and permitted through the New York State
Pollutant Discharge Elimination System (SPDES). Discharges in 2003 were within effluent limits without
exception.

The Project’s continuing commitment to safety was reaffirmed in 2003 when it was again awarded the DOE
Voluntary Protection Program Star of Excellence Award. The WVDP is one of the few DOE sites to be
awarded both the VPP Star and National Environmental Performance Track membership.

If you have any questions or comments about the information in this report, please contact the West Valley
Nuclear Services Company (WVNSCO) Community Relations Department at (716) 942-2152 or complete

and return the enclosed survey.

Sincerely,

T. J. Jackson, Acting Director
West Valley Demonstration Project






SUMMARY OF CHANGESTO THE 2003 WVDP ANNUAL SITE ENVIRONMENTAL
REPORT
FROM THE 2002 ANNUAL SITE ENVIRONMENTAL REPORT

This report, prepared by the U.S. Department of Energy (DOE) West Valley Demonstration Project
(WVDP) office, summarizes the environmental protection program at the WVDP for calendar year
(CY) 2003. Monitoring and surveillance of the facilities used by the DOE for the WVDP are
conducted in order to protect public health and safety and the environment. The quality assurance
protocols applied to the environmental monitoring program by the DOE ensure the validity and
accuracy of the monitoring data. Also included in this report are groundwater and ambient air data
from the New Y ork State Energy Research and Development Authority’s New Y ork State-licensed
Disposal Area.

Changes in content for the 2003 Annual Site Environmental Report (ASER) are summarized below.
REVISIONSAND ADDITIONS

. In an effort to streamline the ASER, sections were condensed throughout and Appendices B
through L were moved from the text to a compact disk to be included inside the back cover of
the final report.

. The Environmental Compliance Summary was updated to describe implementation of the
WV DP environmental management system (EMS), compliance with new DOE Order 450.1
(Environmental Protection Program), status of regulatory compliancein CY 2003, and permits
effective during the year. A new table summarizing the WVDP EM S was added.

. Discussions of the vitrification process in the 2002 ASER were greatly condensed or deleted
altogether because CY 2003 was the first full year since vitrification was completed.

. Data and text were updated throughout to reflect results from the CY 2003 environmental
monitoring program. Modifications to the list of sampling locations and analytical constituents
were summarized. Tables, graphs, maps, supplemental information sections, and references
were updated. Most graphs representing time-series data were standardized to include 10-year
data sets.

. The“Doseto Biota” section in Chapter 2 was updated to include dose estimates derived using
the new RESRAD-BIOTA Code, issued in 2003, in accordance with Guidance for the
Preparation of DOE ASERs for CY 2003.

. Appendix C tables summarizing water monitoring data were updated to include changes to
chemical constituents in the monitoring program in 2003 to refine the Project’ s ability to
evaluate surface water quality. Newly-required site drinking water monitoring test data are also
included in Appendix C. Air datatablesin Appendix D were reformatted for consistency with
the content and format of Appendix C.

. New Appendix K-3, “West Valley Demonstration Project Act,” containing the complete text of
the Act, was added.



SPECIAL ISSUESIN CY 2003

. Spent nuclear fuel rods that were packaged in 2001 and awaited shipment through 2002 were
successfully shipped to the Idaho National Engineering and Environmental Laboratory.

. High-level waste tanks 8D-1 and 8D-2 were placed in lay-up mode by isolating the tanks from
the main plant, deactivating components, replacing and relocating pumps, and placing grout
around pipe penetrations to reduce groundwater infiltration.

. The fuel receiving and storage pools (the fuel storage pool and the cask unloading pool) were
drained and cleaned.

. Decontamination of the main plant south product purification cell was completed.

. Decontamination of the head end cells and extraction cell #2, also in the main plant, began

early in 2003 and continued throughout the year.

. A decontamination plan for dismantlement of the vitrification facility was drafted in 2003 for
implementation in 2004.

. Construction of the remote-handled waste facility continued through 2003, with start-up to
occur in 2004.

. Low-level radioactive waste shipments continued.

. The WV DP Waste Management Final Environmental |mpact Statement was transmitted to

DOE-HQ for release to the public in January 2004.



ERRATA and CORRIGENDA
West Valley Demonstration Project
Annual Site Environmental Report (ASER)
Caendar Year (CY) 2002

Petroleum spill: An eight (8) gallon spill of petroleum was recorded and reported to the New

Y ork State Department of Environmental Conservation (NY SDEC) in December 2002. This
spill was not mentioned in the Environmental Compliance Summary (ECS), on page ECS-13,
for CY 2002, nor wasit included in Chapter 1, page 1-19 in Figure 1-6, Number of Immediately
Reportable Spills or Releases. The 2002 spill has been noted in the ECS and included in Figure
1-6 of the 2003 ASER.

Figure units: The y-axis of Figure 2-12, Collective Effective Dose Equivalent From Liquid and
Airborne Effluents to the Population Residing Within 50 Miles (80 km) of the WVDP, was
labeled in units of mrem instead of person-rem in the 2002 ASER. Valuesin Figure 2-12 have
been correctly labeled as person-rem in the 2003 ASER.

If you have any questions about the above information, please contact the West Valley Nuclear
Services Company Community Relations Department at (716) 942-2152.
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Preface

Environmental monitoring at the W\est Valley Demonstration Project (WVDP) is conducted by the West
Valley Nuclear Services Company (WVNSCO), under contract to the U.S. Department of Energy (DOE).
The data collected provide an historical record of radionuclide and radiation levels and chemical
data from natural and man-made sources in the survey area. The data also document the chemical
and radiological quality of the groundwater on and around the WVDP and of the air and water
released by the WVDP. Meteorological data are also presented.

It is the policy of the WVDP to conduct all activities, including design, construction, testing, start-up,
commissioning, operation, maintenance, and decontamination and decommissioning, in a manner
that is appropriate to the nature, scale, and environmental effects of these activities. The VWVDP is
committed to full compliance with applicable federal and New York Sate laws and regulations for the
protection of the environment, to continual improvement, to the prevention and/or minimization of
pollution, and to public outreach, including stakeholder involvement.

This report represents a single, comprehensive source of off-site and on-site environmental monitor-
ing data collected during 2003 by environmental monitoring personnel. The environmental monitor-
ing program and results are discussed in the body of this report. Additional monitoring information is
presented in the appendices. Appendix A contains maps of on-site and off-site sampling locations.
Appendices B through L can be found in el ectronic format on the compact disk (as indicated by the C
icon) located inside the back cover. Appendix B is a summary of the site environmental monitoring
schedule. Appendices C through J contain summaries of data obtained during 2003 and are intended
for those readersinterested in more detail than is provided in the main body of the report. Appendix K
lists laws and regulations pertaining to the WVDP. Appendix L provides groundwater monitoring data
from the New York Sate-licensed Disposal Area.

Requests for additional copies of the 2003 Annual Ste Environmental Report and questions regarding
the report should be referred to the VWDP Community Relations Department, 10282 Rock Springs
Road, \est Valley, New York 14171 (telephone: 716-942-4555). Additional Project information is avail-
able on the internet at http://www.ww.doe.gov.

iii
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EXECUTIVE
SUMMARY

Pur pose of This Report

This Annual Site Environmental Report for the
West Valey Demonstration Project (WVDP or
Project) ispublished to inform those with interest
about environmental conditionsat theWVDP. In
accordance with U.S. Department of Energy
(DOE) Order 231.1A, Environment, Safety, and
Health Reporting, the report summarizes calen-
dar year (CY') 2003 environmenta monitoring data
so asto describethe performance of theWVDP's
environmenta management system (EMS), con-
firm compliance with standards and regulations,
and highlight important programs.

Project Description

During 2003, cleanup of radioactive waste from
the former nuclear fuels reprocessing plant that
shut down operationsin the 1970swas continued
at the WVDP. The Project is located in western
New York State, about 30 miles south of Buffalo,
withinthe New York State-owned Western New
York Nuclear Service Center (WNYNSC). The
WV DPisbeing conducted in cooperation with the
New York State Energy Research and Develop-
ment Authority.

EXE-1

VWWDP Annual Ste Environmental Report

Work ectivitiesat theWV DPduring 2003 included:

» maintaining canisters of vitrified high-level waste
inashielded facility

» shipping low-leve radioactive waste off-sitefor
disposal

* shipping packaged spent nuclear fuel assem-
bliesto Idaho Nationa Engineering and Environ-
mental L aboratory

* constructing afacility where large high-activity
components can be safely size-reduced and pack-
aged for disposal

* decontaminating the fuel storage pool and the
cask unloading pool

* decontaminating the general purpose cell and
the process mechanical cell (also referred to as
thehead end cells)

A reader opinion survey has been inserted in
this report. If it is missing, please contact the
Community Relations Department at (716) 942-
2152. Additional Project information is avail-
able on the internet at http://Amwwwv.doe.gov.
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» cleanup of waste in the plutonium purification
cell (south) and extraction cell number 2 in the
main plant

» planning for decontamination and dismantlement
of thevitrificationfacility

* continuing preparation of the Decommissioning
and/or Long-Term Stewardship Environmental Im-
pact Statement

 monitoring the environment and managing con-
taminated areaswithinthe Project fadility premises.

Compliance

M anagement at the WV DP continued to provide
strong support for environmental compliance in
2003. DOE Ordersand applicable state and fed-
eral statutes and regulations are integrated into
the Project’s compliance program. Highlights of
the 2003 compliance program were:

* No notices of violation or inspection findings
from any environmental regulatory agencieswere
receved by the WVDPin 2003.

* Ingpections by theNew York State Department
of Environmental Conservation (NY SDEC) and
theloca department of hedth verified Project com-
pliance with the applicable environmental and
hedlth regulations.

» The WV DP continued to successfully monitor spe-
cificwaste management areas at thesitein order to
comply with the Resource Conservation and Recov-
ery Act 83008(h) Administrative Order on Consert.

 TheProject met the requirements of the Emer-
gency Planning and Community Right-to-K now
Act by collecting information about hazardous
materials used at the Project and making thisin-
formation availableto thelocal community.
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» TheNew York State Pollutant Discharge Elimi-
nation System (SPDES) Permit currently identi-
fiesfive permitted liquid outfalls (for example, a
pipe outlet wheretreated process water or storm
water flows into astream) at the Project. InAu-
gust 2003, the WV DP filed an application with
NY SDEC for renewd of the SPDES Permit. In
September 2003 NY SDEC renewed the permit,
whichwill expirein 2009.

* Infulfilling the requirements of the Site Treat-
ment Plan developed under the Federal Facility
ComplianceAct, al important eventsin calendar
year 2003 for the characterization, treatment, and
disposition of mixed waste at the WVDP were
completed.

» Among other pollution-prevention accomplish-
ments, waste minimization goals for 2003 were
met or exceeded in three of five specified waste
categories. Although low-level radiocactive waste
generation did not decline by the targeted 70%
reduction set inthe one-year goals statement, gen-
erationwas reduced by 65%. Sanitary waste gen-
eration was reduced by 50%, whereas the goal
was 70%.

Environmental Monitoring
Program

In 2003, Project environmental scientists contin-
ued to sample and monitor effluent air and water,
groundwater, surfacestreams, soil, sediment, veg-
etation, mesat, milk, and game animals, andto mea
sure environmental radiation. More than 13,500
samples were collected in 2003 to assess the ef -
fect of siteactivities on public health, safety, and
the environment.

The Project’ senvironmental monitoring network
isevaluated and updated to ensure that all thelo-
cations and sampletypes that would be sensitive
to process-related changes are monitored.
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Environmental Monitoring Program

Samples aretested for radioactivity and/or nonra-
dioactive substances using approved |aboratory
procedures. Both the laboratory test results and
direct measurement dataarereviewed at several
stagesfor quality and are compared with histori-
cal datafrom the samelocations, with background
data, and with datafrom similar locations.

The environmental data are entered into a con-
trolled database and are automatically matched
against high and low values within an expected
range. Data points above or below these values
are brought to the attention of WV DP scientists
for further investigation. WV DP scientists peri-
odically assess the data and evaluate the impor-
tance of trends at each location.

Radiation dosesto the public are calculated using
approved computer modeling codes. Dose calcu-
lations predict the impacts of air and water re-
leases and the potentia effectsfrom consumption
of gameanimasand locally-grown food.

SurfaceWater M onitoring. Surfacewater isrou-
tinely sampled on the Project premises by auto-
matic samplers: timed composite samples are
collected at Frank’s Creek where water exitsthe
Project, at two other on-site points where water
flows off-gite, and at asurface drainage point near
the former radioactive waste disposal areas.
Samples areaso collected at other pointsof drain-
age from facility areas. The data from these
samples are used to determinethe type, amount,
and probable origin of both radiologica and non-
radiological contaminants.

Radiol ogical Releases. Thelargest single, treated
effluent source of radioactivity released to surface
waters fromthe WV DP isthedischarge from the
low-leved wastetreatment facility (LLWTF) through
thelagoon 3 outfdl. Thetreated effluent water flows
into Erdman Brook, whichjoinsFrank’ s Creek just
before exiting the Project’s fenced area. Seven
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treated batchestotaling approximately 15.0 million
gdlons(56.7 million liters) were released periodi-
caly over the course of about 60 daysin 2003.

The combined average concentration of al radio-
nuclidesinliquid releasesfrom lagoon 3in 2003
was gpproximately 29.3% of the DOE derived con-
centration guide (DCG), whichisused to evalu-
ate liquid process discharges. The average
radioactivity concentrations from 1999 through
2002 were 32%, 34%, 33%, and 34% of the DCGs,
respectively. The mgjor dose contributorsin the
total combined liquid effluentin 2003 were stron-
tium-90, cesum-137, and uranium-232.

Seepage of contaminated groundwater inanelon-
gated plume across the north plateau was another
source of strontium-90 radioactivity in surface
water. Some of this contaminated groundwater
entersaditch upstream of surface drainage sam-
pling location WNSWAMP and eventually flows
into Frank’s Creek. This location has been care-
fully monitored since gross beta contamination,
originating from pre-Project operations, wasiden-
tified in 1993. A groundwater recovery and treat-
ment system s currently being used to reduce the
migration of strontium-90 on the north plateau.
Total strontium-90 curies released from
WNSWAM Pand average concentration of stron-
tium-90 were both lower in 2003 than in 2002.
The calculated hypothetical dose to amember of
the public from strontium-90 at WNSWAMPin
2003 was far below 1% of the applicable DOE
limit.

Dose Assessment. The dose to the maximally-
exposed off-siteindividua (MEOSI) fromthelig-
uid pathway in 2003 was estimated to be 0.032
millirem (mrem) (0.00032 millisieverts[mSv]). Of
thisdose, 0.018 mrem (0.00018 mSv) was attrib-
utableto Project effluents, primarily from lagoon
3, and 0.014 mrem (0.00014 mSv) was contrib-
uted by the north plateau drainage.
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Nonradiological Releases. Nonradiological con-
taminants, measured at three outfalls and calcu-
lated a one monitoring point, were below the
WV DP SPDES Permit limits.

Soil and Stream Sediments. Surface soil iscol-
lected annually near each of the ten air sampler
locationsto track long-term deposition. Sediments
from off-site creeks are collected annually from
threedownstream and two upstream locations. Soil
and sediment from three on-site drainage chan-
nelsaredso sampled annually totrack waterborne
movement of contaminants.

Surface soil samplesin 2003 showed little change
from previous years. Except for oneareathat his-
torically has shown average cesium-137 concen-
trations higher than background values, the
concentrations of radionuclides normally present
in soil from both worldwide fallout and from
Project air emissions at near-sitelocationsarein-
distinguishable from background concentrations
found inthe region away from the WV DP.

Because of pre-Project rel easesfrom nuclear fuel
reprocessing activities, the concentrations of ce-
sium-137 in downstream creek sediments have
been historicaly higher than concentrationsinthe
upstream sediments. Resultsfrom 2003 were con-
sistent with historical results. Monitoring results
for cesum-137 in sediments over thelast tenyears
show no upward trends at either upstream or
downstream points.

Groundwater Monitoring. Groundwater
samples were collected as scheduled from 69 on-
stelocationsin 2003. In addition to thorough data
evauation, computerized screening of the ground-
water data facilitates early identification of po-
tentialy-changing conditions. Four monitoring wells
wereinstalled in 2003 to provide groundwater in-
formation in the area of the newly-constructed
remote-handled waste facility. The 2003 ground-
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water program continued to indicate that stron-
tium-90 is still the major contributor to elevated
gross betavaluesinthenorth plateau plume. The
concentrations of other isotopes were below the
DCG levelsusually applied to surface water.

In addition to collecting samples from wells,
groundwater was routinely collected from seeps
onthebank above Frank’s Creek a ong the north-
eastern edge of the north plateau. Results of ra-
diologica andysesindicatethat gross betaactivity
from the north plateau plume has not migrated to
these seepage aress.

Site groundwater also is tested for a number of
nonradiological constituents. In 2003 therewere
no statistically remarkable changesin the concen-
trations measured.

Cdendar year 2003 sampleresults from near-site
residential water-supply wellswereindistinguish
ablefromresults at background wells.

Air Monitoring. TheWV DP airborneradiologi-
cal monitoring program in 2003 included emissions
from six routinely-operated permitted exhaust
points and four exhausts excluded from permit-
ting because of their low emission potential.

Six ar samplersontheperimeter of the WNY NSC
and four inmore-distant locations continuously col-
lect samples of air at the average human breath-
ing height. These samples are tested for
radioactivity carried by airborneparticles. Samples
arealso collected for measurement of tritium and
iodine-129 at two of the tenlocations— the Rock
Springs Road sampler near the site and the Great
Valley background sampler.

Radiological Releases. As anticipated, radioac-
tive releases from the Project in 2003 were far
below the applicable Environmental Protection
Agency (EPA) and DOE limitsthat ensure public
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health and safety. Radiological air releasesin 2003
were less than those in 2002, coinciding with
completion of the vitrification process.

Although severd fission products contributeto air-
borne radiological releases, the most significant
continuesto beiodine-129, along-lived radionu-
clidethat existsin gaseousform. lodine-129 isnot
fully removed during treatment of theair effluent.
TheCY 2003 levelsof gaseousiodine-129 emis-
sionswere lower than 2002 levels.

Gross radioactivity in air samples (airborne par-
ticulate) from around the site's perimeter was
within the historical range of radioactivity mea-
sured a remote background locations or nearby
communities. Concentrations in samples from
three on-site outdoor air samplers and two por-
table samplerslocated near waste storage facili-
tiesin operation during 2003 also werefar below
any gpplicablelimits.

Dose Assessment. Thedosefrom air emissionsin
calendar year 2003 was about 0.02% of the EPA
and DOE radionuclide emissions standard of 10
mrem per year effective dose equivalent to the
MEOSI. (In 2001 the dose from these emissions
was about 0.05% and in 2002 the dose was about
0.04%.) More than 90% of the total 2003 calcu-
lated airborne doseto the MEOSI from main plant
stack emissions wasfromiodine-129 emissions.

Nonradiological Releases. The WVDP has
monitored nitrogen oxidesand sulfur dioxideemis-
sionsas acondition of the New York State Facil-
ity Air Permit to demonstratethat emissionswere
well below the 99-ton limit for each. When melter
operations came to an end, the vitrification pro-
cess source of nitrogen oxides and sulfur diox-
ides, the primary source at the WVDP, was
permanently shut down. With this shutdown, the
WV DPisno longer required to submit reports of
nitrogen and sulfur oxideemissonstoNY SDEC.
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Vegetation, Beef, Milk, Fish, and GameAni-
mals. Calculated dose estimates based on the
consumption of near-site foodstuffs are used as
an independent confirmation of (not added to)
computer-modeled estimates. Test results from
near-site samples of beans, apples, corn, beef,
milk, fish, and deer in 2003 were consistent with
results noted in previous years. When near-site
samples were compared with background
samples, minimal or no site-related effectswere
noted. If near-site foods had been consumed in
normal quantities by the same personin one year,
that individua would havereceived lessthan 0.10
mrem (0.0010 mSv), theequivaent of about three
hours of background radiation. No upward trends
were observed.

Environmental Monitoring

The WV DP environmental monitoring programis
designed to produce high-quality, reliable results.
Tomaintain this standard, each scientist must give
continuous attention to the details of samplehan-
dling, collection and analysis, data review, and
evaluation procedures. Formal self-assessments
were performed, and the WV DP Environmental
L aboratory continued the practice of anayzing ra-
diologica crosscheck samplessent from anationa
laboratory. All (100%) of the on-site laboratory
crosscheck results and 96% of the off-site com-
mercid |laboratory crosscheck resultswerewithin
statistical acceptancelimitsfor the year.

Test results from the crosscheck program and
salf-assessments indicate that high quality stan-
dards arebeing met.

TheWest Valley Nuclear Services Co. Environ-
mental Affairs and Quality Assurance Depart-
mentsa so periodicaly conducted and documented
reviews of program activities in 2003. Off-site
laboratories are required to meet standards as
outlined in the WV DP contracts. Any data defi-
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ciencieswere addressed under approved quality
assuranceprograms.

Safety and Environmental
M anagement Systems

In 2003 the WV DP continued to demonstrateits
commitment to an al-inclusive approach to safety
through implementation of its integrated safety
management system (ISMS). As a key compo-
nent of theISM S, the sitewide work review group
reviewed work plans, identified environmental
safety and health concerns, and specified prac-
tices to ensure that work was performed safely.
Theenvironmental management system, aninte-
gral part of the WVDP ISMS, was coordinated
with other safety management and work planning
processes through the integrated environmental,
health, and safety management program.

In recognition of excellence in safety and health,
the WVDP has received the DOE STAR award
each year from 2000 through 2003. The WVDP
is also recognized as atop environmental leader
as part of the EPA’s National Environmental Per-
formance Track.

Concluson

The West Valey Demonstration Project conducts
extensive monitoring of on-site facilities and the
surrounding environment. This program fulfills
federal and state requirements to assess the ef-
fect of WV DP activities on public health and safety
and the environment. In 2003 the maximum pre-
dicted dose to a member of the public from the
Project viaall pathwayswas 0.03 mrem (0.0003
mSv), or 0.03% of the 100-mrem DOE limit. In
comparison, the typical dose to amember of the
public from natural background sources is 295
mrem per year.
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The dose to the population withina 50-mile (80-
kilometer) radius of the WV DP from DOE activi-
tieswas 0.10 person-rem. This same population
would have received approximately 453,000 per-
son-rem from natura background radiation in
2003.

In addition to demonstrating compliance with en-
vironmental regulationsand directives, eval uation
of datacollected in 2003 continued to indicate that
WV DP activities pose no threat to public health
or safety, or to the environment.
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INTRODUCTION

| nformation in ThisReport

Individual chaptersin thisreport provideinforma:
tion on compliance with regulations, generd in-
formation about the monitoring program and
significant activitiesin calendar year (CY) 2003,
summaries of theresults of radiological and non-
radiological monitoring, calculationsof radiation
doses to the popul ation within 50 miles (80 kilo-
meters [km]) of the site, and information about
practicesthat ensure the quality of environmental
monitoring data. Graphsand tablesillustrateim-
portant trends and concepts. The bulk of the sup-
porting informationand dataisfound inAppendices
B through L €, included on theattached compact
disk (CD), asreferenced in the textC.

Appendix A, included withthe text, contains maps
showing on-site and off-site sampling locations.
Sample locations are designated by a coded ab-
breviationindicating sampletype and location. (A
completelisting of the codes is found in theindex
toAppendix A [pp. A-iv throughA-vii].)

Appendix B€ summarizesthe CY 2003 environ-
mental monitoring program and liststhe kinds of
samplestaken, thefrequency of collection, the pa-
rameters analyzed, the location of the sampling
points, the monitoring and reporting requirements,
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and abrief rationae for the monitoring activities
conducted at each location.

Appendices C through | summarizeradiometric,
chemical analytical, and physical data from air,
surface water, groundwater, fallout in precipita-
tion, sediment, sails, biologica samples (meat, milk,
food crops, and fish), and direct radiation mea-
surements and meteorological monitoring.

Appendix J° provides datafrom the comparison of
results of anayses of identically-prepared samples
(crasscheck samples) by both theWest Valey Dem-
onstration Project (WVDP or Project) and inde-
pendent laboratories. Thedatainclude radiologica
concentrations and chemical parametersin cross-
check samples of air, water, soil, and vegetation.

Appendix K€ providesalist of radiation protec-
tion standards set by the U.S. Department of En-
ergy (DOE) that are most relevant to the operation
of the WVDP . It also lists federa and state laws
and regulationsthat affect the WV DP. Complete
text of the WV DPAct has been added this year.

Appendix LC contains groundwater monitoring
datafor the New York State-Licensed Disposal
Area, provided by the New York State Energy
Research and Development Authority
(NYSERDA).
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Introduction

Acronyms and abbreviations are used to shorten
the text and make this document more readable.
Each acronym is defined thefirst timeit appears
in a section of this report (e.g., the Annual Site
Environmental Report [ASER]), after which the
acronym alone may be used in the remainder of
the section. For a complete listing of acronyms
fromthe ASER, seetheAcronymsand Abbrevia-
tions section at the end of thisreport. Other infor-
mation that may be helpful is found in the
References and Bibliography, Glossary, Units of
Measure and Unit Prefixes, Scientific Notations,
and Conversion Chart sections at the back of this

report.

History of Fuel Reprocessing
at the Western New York

Nuclear Service Center

Inthe early 1950s, interest in promoting peaceful
uses of atomic energy led to the passage of an
amendment to theAtomic Energy Act that allowed
theAtomic Energy Commission to encourage com-
mercialization of nuclear fuel reprocessing as a
way of developing acivilian nuclear industry. The
Atomic Energy Commission madeitstechnology
availableto private companiesand invited propos-
asfor the design, construction, and operation of
reprocessing plants.

IN1961 theNew York State Office of Atomic De-
velopment acquired 3,345 acres (1,354 hectares
[ha]) near West Vdley, New York and established
theWNY NSC. Davison Chemical Co., together
with the New York State Atomic Research and
Development Authority (which later became
NY SERDA), constructed and began operating a
nuclear fuel reprocessing plant under aco-license
issued by the Atomic Energy Commission (which
later became theU.S. Nuclear Regulatory Com-
mission [NRC] and the DOE). Nuclear Fuel Ser-
vices, Inc. (NFS) was formed by Davison
Chemical Co. to operate the plant as acommer-
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cia facility. NFS leased the property at the
WNYNSC and in 1966 began operations to re-
cycle fuel from both commercia and federally-
owned reactors.

INn 1972, whilethe plant was closed for modifica-
tionsand expansion, new and more-rigorous safety
regulations were imposed. Most of the changes
concerned the disposal of liquid high-level radio-
activewaste (HLW) and the prevention of earth-
guake damageto thefacilities. NFS decided that
compliance with the new regulationswas not eco-
nomicaly feesbleandin 1976 notified NY SERDA
that it would not continue in the fuel-reprocessing
business.

Following this decision, the reprocessing plant was
shut down. Under the original agreement between
the NFS and New York State, the state was ulti-
mately respons blefor both theradioactive wastes
andthefacility.

Description of the West
Valley Demonstration Project

Numerous studiesfollowed the decisionby NFS
to discontinue operations, which lead to the pas-
sage of Public Law 96-368, theWest Valley Dem-
onstration Project Act, in 1980. ThisAct authorized
the DOE to demonstrate amethod for solidifying
the 600,000 gdlons (2.3 millionliters) of liquid HLW
that remained at the West Valley site. Congress
anticipated that thetechnologies devel oped at West
Valley would beused a other facilitiesintheUnited
States. (SeeAppendix K-3€ for completetext of
theWVDPACct.)

The purposes of the WV DPwereto carry out the
following activities: solidify the high-level radio-
activewaste that wasleft a the stefromtheorigi-
nal nuclear fue reprocessing activities, develop
suitable containersfor holding and transporting the
solidified waste, arrangetransportation of the so-
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Description of the West Valley Demonstration Project

lidified waste to a federal repository, dispose of
any low-level and transuranic radioactive waste
resulting from the solidification of HLW, and de-
contaminate and decommission Project facilities
used for solidification of radioactive waste.

DOE and NY SERDA entered into a Cooperative
Agreement on October 1, 1980 (amended Sep-
tember 18, 1981). The Cooperative Agreement
betweenthe DOE and NY SERDA established the
cooperative framework for implementation of the
Project.

TheWV DPAct specifically providesthat thefa-
cilities and the high-level radioactive waste on-
site shall be made available (by the state of New
York) to the DOE without thetransfer of titlefor
as long as required to complete the Project. The
facility's NRC license was amended in 1981 to
allow the DOE to proceed at the Project under a
Memorandum of Understanding. Although thelead
agency for the WVDP is the DOE, under the
Memorandum of Understanding the DOE and the
NRC each have specific responsibilities related
tothe WVDP.

Theformer West Valley Nuclear Services Com-
pany, Inc., asubsidiary of Westinghouse Electric
Corporation, was chosen by the DOE to be the
management and operating contractor for the\West
Valey Demonstration Project. Site operations be-
ganattheWVDPinMarch 1982. TheWest Val-
ley Nuclear Services Company, a unit of the
Westinghouse Environmental Services Company
(in 2003, the Energy and Environmental Division
of Washington Group Internationa), is the con-
tractor for the WVDP.

The high-level waste, contained in underground
storage tanks, had separated into two layers— a
liquid supernatant and a settled sludge layer. Vari-
ous subsystems were constructed that permitted
the successful startup in May 1988 of the inte-
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grated radwaste treatment system (IRTS). The
system removed most of the radioactivity from
theliquid supernatant by ion exchange. Theion-
exchange zeolite material then was stored in a
spare underground tank for later processing. This
alowed themgjor portion of theliquid to betreated
aslow-level radioactive waste. Treatment of the
supernatant liquid fromthe high-level wastetanks
throughthe IRTS was completed in 1990.

The next step inthe process, washing the sludge
with water to remove soluble constituents, began
inlate 1991 and was completed in 1994. In 1995,
the contents of the HLW tanks were combined
and the subsequent mixture was washed a final
time. Vitrification of the high-level wasteresidues
beganin July 1996. In June 1998, the WV DP suc-
cessfully completed the first phase of the vitrifi-
cation campaign. By late 2002, the WV DP was
conducting thefina phase of the campaign by re-
moving most of the waste intanks8D-1 and 8D-
2. Vitrification was completed and the melter was
shut down in September 2002. Activitiesfor de-
contaminating the vitrification and support facili-
tiesweretheninitiated. Theseactivities continued
through 2003.

The following projects wereinitiated, continued,
or completedin 2003:

Soent Fuel Shipping. After the original operator
at theste, NFS, discontinued fuel reprocessing in
1972, 750 spent fuel assembliesremainedin stor-
age. These spent fuel assemblies were stored in
theon-sitefuel pool. During an early 1980s ship-
ping campaign, 625 of the spent fuel assemblies
were returned to the utilities that owned them.
During 2001, theremaining 125 assemblieswere
prepared for transport to the Idaho National Engi-
neering and Environmenta Laboratory (INEEL)
for interim storage. In July 2003, the assemblies
were shipped to INEEL , completing thistask.
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General Environmental Setting

Decontamination of the Fuel Receiving and
Sorage Pools. After spent fudl, equipment, and
debris were removed from the pools, they were
drained, scrubbed and rinsed, the floors were
grouted, surfaceswere sealed, and acontamina-
tion fixative was applied. This project was com-
pleted in May 2003.

Decontamination of Cdlsin theMain Plant. De-
contamination of cdlsand facilitiesinthemain plant
continued in 2003. The south product purification
cell was decontaminated and work inthe head end
cells (the process mechanical cell and the general
purpose cal) and extraction cell 2 continued through-
out theyear. Alsoin 2003, aplan for decontamina
tion and dismantlement of thevitrification facility
was prepared for implementation in 2004.

Waste Management. Part of the DOE's cleanup
mission at the West Valley site isthe disposa of
low-level radioactivewaste (LLW) that isgener-
ated through WV DP operations. In 2003, waste
continued to be shipped off-site to storagefacili-
ties. (See Low-Leve Radioactive Waste Shipping
Program|[p. 1-12].)

High-Level Waste Tank Lay-Up. Lay-up of HLW
tanks8D-1 and 8D-2 was completed in July 2003.
Lay-up included isolating the tanksfrom themain
plant, deactivating components, replacing and re-
locating pumps, and placing grout around pipe pen-
etrationsto reduce groundwater infiltration.

Remote-Handled Waste Facility. An on-site re-
mote-handled waste facility was under construc-
tion in 2003. It will be used to prepare
higher-activity wastesfor shipment and disposal,
with start-up projected for 2004.

Environmental Monitoring. Sitewide environ-
mental monitoring and management of contami-
nated areas continued to ensure the safety of the
public and the environment.
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General Environmental
Setting

The geography, socioeconomics, climate, ecology,
physiography, and geology of theregion are prin-
cipa factors in assessing possible effects of site
activities on the surrounding popul ation and envi-
ronment, and are an integral considerationinthe
design and structure of the environmental moni-

toring program.

L ocation of the West Valley Demonstration
Project. TheWVDPislocated in northern Catt-
araugus County, about 30 miles (50 km) south of
Buffalo, New York (Fig. INT-1 [facing page]).
The WVDP facilities occupy a security-fenced
area of about 164 acres (66 ha) within the
WNY NSC. Thisfenced areaisreferred to asthe
Project premises.

TheWVDPis situated on New York State’'sAl-
legheny Plateau at an approximate average eleva:
tion of 1,300 feet (400 m). The communities of
West Valley, Riceville, Ashford Hollow, and the
village of Springville arelocated within approxi-
mately 5 miles (8 km) of theProject. Severd roads
and a railway approach or pass through the
WNY NSC, but the public does not have access
to the WNY NSC. Hunting, fishing, and human
habitation onthe WNY NSC generdly are prohib-
ited. ANY SERDA -sponsored program to control
the deer population, initiated in 1994, continued
through 2003. Limited accessto the WNY NSC
was given to local hunters, and community re-
sponse has been favorable.

Socioeconomics. The WNY NSC lies primarily
within the town of Ashford in Cattaraugus County.
The nearby population, approximately 9,200 resi-
dentswithin 6.2 miles (10 km) of the Project, relies
largely on an agricultural economy. No mgjor in-
dustriesarelocated withinthisarea. TheWVDPis
oneof thelargest employersin Cattaraugus County.
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Theland immediately adjacent tothe WNY NSC
isused principally for agriculture and arboricul-
ture. Cattaraugus Creek isused locally for swim-
ming, canoeing, and fishing. Although somewater
toirrigatenearby golf coursegreensand treefarms
is taken from Cattaraugus Creek, no public po-
tablewater supply isdrawn from the creek down-
stream of the WNY NSC before the creek flows
into Lake Erie south of Buffao, New York. Wa:
ter from Lake Erie is used as a public drinking-
water supply.

Climate. Although there are recorded extremes
of 98.6°F (37°C) and -43.6°F (-42°C) inwestern
New York, theclimateis moderate, with an aver-
age annual temperature (1971-2000) of 48°F
(8.9°C). Rainfall isrelatively high, averaging about
41 inches (104 cm) per year. Precipitationin 2003
totaled 41 inches (104 cm), equal to thelong-term
average. Precipitation is evenly distributed
throughout the year and is markedly influenced
by Lake Erie to the west and, to alesser extent,
by L ake Ontario tothe north. Regional windsare
generdly from the west and south at about 9 mph
(4 m/sec).

Biology. The WNY NSC lieswithin the northern
deciduous forest biome, and the diversity of its
vegetationistypica of theregion. Equally divided
between forest and openland, thesite provides a
habitat especially attractive to white-tailed deer
and variousindigenous migratory birds, reptiles,
and small mammals. No species on the federal
endangered-specieslist are known to be present
onthe WNYNSC.

Geology and Hydrology. Thegeologic sediments
beneath the WVDP site include a sequence of
glacia sediments above shaebedrock. Thegteis
divided by astream valey into two areas. thenorth
plateau and the south plateav.
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The uppermost layer onthe south plateauisasilty
claytill, the Lavery till. Weathering hasfractured
the near-surface sediments. Groundwater flows
through thiswesthered till horizontally to the north-
east and vertically downward. Groundwater flow
intheunweathered till, benesth the weathered ill,
ispredominantly downward at anegligiblerate.

AKilldeer (Charadriusvociferus) Protects Her Nest

On the north plateau, a permeable alluvia sand
and gravel layer overlies less-permeable glacial
sediments (i.e., the Lavery till, the Kent reces-
sional sequence, and theKent till). Groundwater
flow ispredominantly horizontal, toward the north-
east, discharging along the plateau’ sedge. Within
theLavery till onthenorth plateau isasilty, sandy
layer of limited extent, theLavery till-sand.

The Kent recessional sequence underlies the
Lavery till beneath both the north and south pla-
teaus and is composed of silt and silty sand with
localized pockets of gravel. Groundwater in this
unit flowsto the northeast with discharge to But-
termilk Creek.
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Environmental Monitoring Program

Environmental Monitoring
Program

The WV DP' senvironmental monitoring program
beganin February 1982. The primary program godl
isto detect and evaluate changes in the environ-
ment resulting from Project or pre-Project activi-
ties and to assess the effect of any such changes
on the human population.

The monitoring network and sample collection
schedule have been structured to accommodate
specific biologica and physical characteristics of
the area. Among the several factors considered
indesigning the environmental monitoring program
were the kinds of wastes and other by-products
resulting from the processing of HLW; possible
routes that radiological and nonradiological con-
taminants could follow into the environment; geo-
logic, hydrologic, and meteorologic site conditions;
quality assurance standards for monitoring and
sampling procedures and analyses; and thelimits
and standards set by federal and state govern-
ments and agencies. When new processes and
systems become part of the Project, appropriate
additional monitoringis provided. Asprocessesare
completed, unnecessary monitoring is iminated
fromthe program.

Monitoring and Sampling. The environmental
monitoring program consists of on-site effluent
monitoring and on- and of f-site environmental sur-
veillance to measure both radiological and nonra-
diologica congtituents. (Seethe Glossary for more
detailed definitions of effluent monitoring [p.
GLO-3] and environmental surveillance [p.
GLO-4].) Monitoring and surveillanceinclude both
the continuous recording of data and the collect-
ing of soil, sediment, water, air, and other samples
at specific times.

Monitoring and sampling of environmental media
provide two ways of assessing the effects of
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Project or pre-Project activities. Monitoring gen-
erally isacontinuous (or periodic) processof mea
surement that allows rapid detection of any changes
in the levels of constituents that could affect the
environment. Samplingisthe collection of media
at specific times; sampling is slower than direct
monitoring toindicate changesin constituent lev-
€ls because the samples must be analyzed in a
laboratory. However, sampleanaysisalowsmuch
smaller quantities of radioactivity or chemical corn-
centrations to be detected.

Per mitsand Regulations. Datagathering, analy-
sis, and reporting to meet stringent federal and
state requirements and standards are an integral
part of themonitoring program. The 2003 program
met the requirements of DOE Orders450.1 (En-
vironmental Protection Program), 5400.1 (Genera
Environmenta Protection Program, canceled early
in 2003), 5400.5 (Radi ation Protection of the Pub-
licand Environment), and 231.1A (Environment,
Safety, and Health Reporting), and DOE Regula
tory Guide DOE/EH-0173T (Environmenta Regu-
latory Guidefor Radiologica Effluent Monitoring
and Environmenta Surveillance). The environ-
mental monitoring program also supportsrequire-
ments of the Resource Conservation and Recovery
Act 83008(h) Administrative Order on Consent.

TheWVDPholdsaNew York State Pollutant Dis-
charge Elimination System (SPDES) Permit asre-
quired by the New York State Department of
Environmental Conservation, which regulateslig-
uid effluent discharges containing nonradiological
pollutants. The SPDES Permit identifiestheoutfals
where liquid effluents are released to surface
water drainage systems and specifies the sam-
pling and analytical requirements for each outfall.

For moreinformation about air and SPDES Per-
mits see the Environmental Compliance Summary
(pp. ECS-7 through ECS-12). Environmental per-
mits are listed at the back of the Environmental
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Compliance Summary (Table ECS-8 [pp. ECS-
26 and ECS-27]).

Radiological air emissions must comply with the
National Emission Standards for Hazardous Air
Pollutants regulations. Depending upon the potential
to emit radionuclides, someradiologica emission
pointsmust be permitted by the U.S. Environmen-
tal Protection Agency (EPA).

In addition, the site operates under a New York
State-issued facility air-emission permit for non-
radiologica contaminants.

Exposure Pathway M onitoring

Themgjor pathwaysfor potentia near-term move-
ment of contaminants away from the site are sur-
face water drainage and airborne transport. For
thisreason, the environmental monitoring program
emphasizes the collection of air and surfacewa
ter samples.

Samples are collected on-sitefrom locations such
as plant ventilation stacks, various water effluent
points, and surface water drainage locations.
Anayses of samplesof air, water, soils, and biota
from the environment surrounding the sitewould
detect radioactivity that might reach the public from
sitereleases. Extensive groundwater monitoring
addresses the relatively dlower subsurface path-
waysand providessurveillance of potential releases
from solid waste management units.

SurfaceWater and Sediment Pathways. Pro-
cess waters are treated by filtration and ion-ex-
change in aliquid-treatment facility, the LLW?2.
The treated water is sent to a series of on-site
holding lagoonsfor testing beforebeing discharged
through asingle outfall. (The locations of the la
goonsarenoted onFig. A-2[p. A-2].) Samples of
this process water and the effluent at two other
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discharge points are collected in accordance with
SPDES Permit and DOE requirements.

Thesamplesare analyzed for radiological param-
eters, including grossalphaand gross beta, tritium,
strontium-90, and gamma-emitting radionuclides,
andfor nonradiological parameters, including pH.
Additional analyses of composite samples deter-
mine metals content, solids, biochemical oxygen
demand, nitrates, nitrites, ammonia, sulfate, or-
ganic chemicals, and specific radionuclides.

In general, surface water samples are collected
regularly and analyzed, at aminimum, for gross
alphaand gross betaradioactivity, tritium, and pH.
A smaller number of samplesareanayzed for con-
ductivity, chlorides, metals, volatile organic com-
pounds, and other parameters. Potable water on
the siteisanalyzed monthly for radioactivity and
annually for chemical constituents.

Off-site surface waters, primarily from Cattarau-
gus Creek and Buttermilk Creek, are sampled up-
stream of the Prgject for background radioactivity
and downstream to measure possible Project con-
tributions. Sediments deposited downstream of the
facility and at upstream background locations are
collected annually and analyzed for gross alpha,
gross beta, and specific radionuclides. (See Ap-
pendix CC and A ppendix G for water and sedi-
ment datasummaries.)

Groundwater Pathways. Groundwater discharge
at theWV DP siteoccursas springs or seepsaong
stream channels, direct discharge to streams,
evapotranspiration, vertical groundwater migration
to underlying strata, and discharge to artificial
draining systems and lagoons. All of these dis-
charges vary with the seasons. Discharge from
springs and seeps is highest during the spring.
Evapotranspiration is at a maximum during the
summer. Groundwater dischargeis, in general,
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lowest during the winter because the ground sur-
faceisfrozen, which minimizesrecharge.

Routine monitoring of groundwater includes sam-
pling for contamination and radiological indicator
parameters (pH and conductivity, and grossalpha,
gross beta, and tritium) and for specific analytes
of interest such as volatile organic compounds,
semivolatile organic compounds, metals, and ra-
dionuclides at selected monitoring locations. (See
TableE-1inAppendix EC.)

Residential drinking water wellslocated near the
site are sampled annually and analyzed for gross
alphaand gross betaradioactivity, tritium, stron-
tium-90, gamma-emitting radionuclides, pH, and
conductivity.

Air Pathways. Permitted effluent air emissonsare
continuoudly monitored for aphaand betaactivity.
Alarmsindicate any unusual risein radioactivity.
Air particulate sampling filters, whichareretrieved
and analyzed weekly for gross radioactivity, are
also composited quarterly and analyzed for stron-
tium-90 and specific gamma- and apha-emitting
radionuclides.

Tritiumandiodine-129 also are measured in efflu-
ent vertilationair at somelocations. Silicagel-filled
columns are used at two of the effluent locations
to collect water vapor that isthendistilled fromthe
drying agent and analyzed for tritium. Thesedistil-
lates are andyzed weekly. Six permanent samplers
at effluent locations contain activated charcod ad-
sorbent that isanalyzed for iodine-129; the char-
coal is collected weekly and composited for
quarterly analysis.

Off-site sampling locations include those consid-
ered most representative of background conditions
and those most likely to be downwind of airborne
releases. Among the criteria used to position off-

INT-9

WVDP Annual Site Environmental Report

dtear samplersareprevailing wind direction, land
usage, and thelocation of population centers.

Off-site air is continuously sampled at ten loca-
tions. Background samplers arelocated far from
thesitein Great Valley and Nashville, New York.
(The Nashville sampling location was discontin-
ued at the end of March 2003.) Nearby-commu-
nity samplers arein Springvilleand West Valley,
New York. (See Figs. A-12 and A-13 [pp. A-12
and A-13] for these four off-siteair sampling lo-
cations.) Six samplers are located on the perim-
eter of the WNYNSC. (See Fig. A-5 [p. A-5].)
Samples from these locations are analyzed for
parameters Smilar tothe effluent air samples. (See
Appendix DC for air monitoring datasummaries.)

Atmospheric Fallout. Animportant contributor
to environmental radioactivity isatmaosphericfall-
out. Sources of falout include earlier atmospheric
testing of nuclear weapons and residual radioac-
tivity from accidents such as that which occurred
a Chernobyl inthe Ukraine.

Four site perimeter locations and one on-site lo-
cation currently are monitored for falout using pot-
type collectors that are sampled every month.
Long-term falout isassessed by analyzing soil col-
lected annually at each of the six perimeter and
four off-siteair samplers. Three additional on-site
soil samples are taken annually. (See Appendix
DC for fallout datasummaries and A ppendix G©
for soil datasummaries.)

Food Pathways. A potentidly significant pathway
for radioactivity to reach humansis through con-
suming produce, meat, and milk from domesticated
farm animals raised near the WVDP and game
animals and fish that live in the vicinity of the
WV DP. Anima and fish samples from potentially-
affected areas are gathered and anayzed for ra-
dionuclide content in order to reveal any long-term
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trends. Fish are collected along Cattaraugus Creek

_ Crek  Quality Assurance and
a locationsdownstream of theWV DP. Venisonis

Control

sampled from deer whose range includes the
WNYNSC. Control samplesof both fish and veni-
son are collected from background areas outside
WV DP influence. Beef, milk, and produce samples
also are collected a nearby farms and at sdected
locations well away from WV DP influence. (See
Appendix FC for biological datasummaries))

Direct Radiation Measurement. Direct pen-
etrating radiation is measured using thermolumi-
nescent dosimeters (TLDs) located on- and
off-site. Measurement points within the site are
placed near selected waste management unitsand
around the inner security fence. Other locations
arearound the site perimeter and accessroad and
at background locationsremote from the WV DP.
Forty-threemeasurement pointswere used in 2003.
The TLDs are retrieved quarterly and are pro-
cessed by an off-site service to obtain the inte-
grated gammaexposure. (SeeAppendix HE for a
summary of the direct radiation data.)

M eteor ological M onitoring

Meteorol ogical dataare continuously gathered and
recorded at meteorological towers on-siteand a
nearby regional location south of the WNY NSC.
Wind speed and direction, barometric pressure,
temperature, dewpoint, and rainfall are measured
on-site. Wind speed and direction are measured
at theregional tower. These dataare valuablefor
modeling both airborne dispersion and long-term
hydrologic trends. In the event of an emergency,
immediate access to the most recent meteorologi-
cal datais indispensable for predicting the path
and concentration of any materials that become
airborne. (SeeAppendix I for meteorologica data
summaries.)
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The work performed by and through the on-site
WV DP Environmental Laboratory isregularly re-
viewed by severa agenciesfor accuracy and com-
pliance with applicableregulations. Assessments
of the laboratory routinely focus on proper
recordkeeping and reporting, timely calibration of
equipment, training of personnel, adherence to
accepted procedures, and general laboratory
safety.

TheProject’ s Environmenta L aboratory also par-
ticipatesin quaity assurance crosscheck programs
administered by federal agencies. (SeeA ppendix
JC for a summary of crosscheck performance.)
The performanceof outsidelaboratories contracted
to analyze WVDP samples also is regularly as-
sessed.

Environmental monitoring management continues
to strengthen theformal self-assessment program
by developing and implementing new strategies
and proceduresfor ensuring high-quality data. Ex-
perienced senior scientists and specialistsinrel-
evant disciplines follow an annua schedule of
self-assessments, produce forma reportswith rec-
ommended corrective actions, and track the ac-
tions asthey are completed.

Environmental and Safety
Per formance Recognition

InAugust 2003, aself-assessment was conducted
to confirm that the WV DP’sintegrated environ-
mental, safety, and health management system
continued to be effectively implemented at the
WVDP. Results from the self-assessment were
verifiedinthe DOE’sannual review, conducted in
December 2003. In 2003 the WV DP continued
the achievement level and practices worthy of a
Nationa Environmenta Performance Track and
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STAR-designated site. For amore-detailed dis-
cussion of theintegrated safety management sys-
tem, the environmental management system, and
associated performance awards at the WVDP,
seelntegrated Safety M anagement System, STAR
Status, EPA Nationd Environmental Performance
Track, and Environmental Management System
onpp. ECS-16 and ECS-17.
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ENVIRONMENTAL
COMPLIANCE SUMMARY

CALENDAR YEAR 2003

Compliance Program

TheWest Valey Demongtration Project (WVDP)
iscurrently focusng onseverd godsthat will leed to
completion of the WV DPACt. (SeeAppendix K-3¢
[p. K-7].) Congtruction of theremote-handled waste
facility, which will be used to process and package
radioactive Project waste into shipping contaners,
wascompleted inearly 2004. The WV DP completed
dismantling of process equipment and removal of
wastefrom thefud receiving and storage pool facil-
ity. Preparationsfor dismantlement of processequip-
ment in the vitrification facility were initiated.
Decontamination of former fud reprocessing cells
withinthemain processbuilding and management of
contaminated groundwater continued.

In January 2003 the U.S. Department of Energy
(DOE), the federal agency that oversees the
WVDP, issued a directive (DOE Order 450.1)
requiring implementation of an environmental
management system (EM S) for conducting work
at DOE sites, including the WV DP. In response
to this directive, the exising WVDP EMS was
reviewed and further enhanced. (See pp. ECS-2
and ECS-17 and Table ECS-1[p. ECS-19].)

Activitiesin progress at the WV DP areregulated
by variousfederal and state laws that protect the
public, workers, and the environment.

ECS-1
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Major federal environmental lawsand regulations
applicableto the WV DP are: the Resource Con-
servation and Recovery Act; the Clean Air Act;
the Emergency Planning and Community Right-
to-Know Act (enacted asTitlelll of the Superfund
Amendmentsand Reauthorization Act); the Clean
Water Act; the Safe Drinking Water Act; the Toxic
Substances Control Act; theMigratory Bird Treaty
Act; and the National Environmental Policy Act.
Theselawsareadministered primarily by the U.S.
Environmental ProtectionAgency (EPA), theU.S.
Fish and Wildlife Service, the U.S. Army Corps
of Engineers (ACOE), the New York State De-
partment of Environmental Conservation
(NYSDEC), and theNew York State Department
of Hedlth (N'Y SDOH) through programs and regu-
latory requirementsfor permitting, reporting, in-
specting, sef-monitoring, and audits.

Becauserelease of radiologica and nonradiological
materials from an active facility cannot be com-
pletely prevented, the EPA, NY SDEC, and the
DOE have established standards for such emis-
sionsand discharges that are intended to protect
human health and the environment. The WV DP
appliesto NY SDEC and the EPA for permitsto
release limited amounts of radiological and nonra:
diologica congtituentsthrough controlled and moni-
tored effluent releases into water and air in
concentrations determined to be safe for humans
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and the environment. In generd, the permits de-
scribe release points, specify management and re-
porting requirements, lig limits on those pollutants
likely to be present, and define the sampling and
analysis regimen. A summary of permits may be
foundinTable ECS-8 (pp. ECS-26 and ECS-27).

Compliance Satus

Thefollowing summary describes WV DP com-
pliancewithDOE Orders450.1, 5400.5, and 435.1
and federa and state laws and regulations appli-
cableto the Project.

Environmental Protection Program (DOE
Order 450.1). DOE Order 450.1, issued in Janu-
ary 2003, requiresDOE sitestoimplementanEM S
by December 31, 2005. An EM Sisa continuing
cycleof systematic planning, implementing, evalu-
ating, and improving processes and actions under-
taken to achieve environmental goals. Since 1999,
the WV DP hasimplemented an EM Sviapoalicies
and procedures that provide for accomplishing
work through proactive management, environmen-
tal stewardship, and integration of appropriate
technologiesacrossal Project functions. The West
Valley Nuclear Services Co. (WVNSCO) EMS
satisfies the requirements of both the Code of En-
vironmental Management Principles for federal
agencies and the Internationa Organization for
Standardization 14001, Environmental M anage-
ment Systems: Specifications for Guidance and
Use. Elements of the WVDP EMS are summa-
rizedinTableECS-1 (p. ECS-19).

Radiation Protection of the Publicand theEn-
vironment (DOE Order 5400.5). DOE Order
5400.5, issued in February of 1990, established
standards and requirementsfor protection of the
public and the environment against unduerisk from
radiation resulting from activities of the DOE and
DOE contractors. The objectives of the Order
wereto ensurethat (1) operations are conducted

ECS-2

VWWDP Annual Ste Environmental Report

sothat radiation exposures to members of the pub-
licaremaintained within thelimits established in
the Order, (2) potential exposuresto members of
thepublicare asfar below thelimitsasis reason-
ably achievable, (3) routine and non-routine re-
leases are monitored and dose to the public is
assessed, and (4) theenvironment isprotected from
radioactive contamination to theextent practical.

Thisreport summarizes radiological releasesfrom
the WV DPin 2003, presents estimates of doseto
the public and the environment in 2003, and com-
paresthese vaueswith rel ease and dose standards
established by DOE Order 5400.5. (SeeAppendix
K C.) In 2003, both rel eases and estimates of dose
tothe public werewell withinapplicablelimits.

Radioactive Waste M anagement (DOE Or-
der 435.1). DOE Order 435.1 wasissued in July
of 1999 to ensurethat al DOE radioactive waste
—including high-level waste (HLW), transuranic
waste, low-level radioactive waste (LLW), and
the radioactive component of mixed waste — is
managed to (1) protect the public from exposure
to radiation from radioactive materias, (2) pro-
tect the environment, (3) protect workers, and
(4) comply with applicablefedera, state, and lo-
cal laws and regulations, aswell as applicable Ex-
ecutive Orders and other DOE directives. The
WV DP Radioactive Waste Acceptance Program,
a formal document describing how radioactive
wasteis managed at the WV DP, was updated in
2003.

Resource Conservation and Recovery Act
(RCRA). RCRA wasenacted to ensure that haz-
ardous wastes are managed inamanner that pro-
tects human health and the environment. RCRA
and its implementing regulations govern the life
cycle of hazardous waste and mandate that gen-
eratorstake responsibility for ensuring the proper
treatment, storage, and disposal of their wastes.
TheEPA isthefederal agency responsiblefor is-
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suing guidelines and regulations for the proper
management of solid and hazardouswaste (includ-
ing mixed [radioactive and hazardous| waste).

InNew York, the EPA has delegated the author-
ity to issue permits and enforce these regulations
toNY SDEC. Inaddition, theU.S. Department of
Transportationisresponsiblefor issuing guidelines
and regulationsfor labeling, packaging, and spill-
reporting for hazardous and mixed wasteswhile
intransit.

A hazardouswaste permit isrequired for facilities
that treat or store large quantities of hazardous
waste for more than 90 days or dispose of haz-
ardouswaste at thefacility. Facilitiesin existence
onthedate that hazardouswaste regulationsim-
pacting their operationstake effect must apply for
interim status. These facilities must therefore ap-
ply for interim statusfrom the NY SDEC by sub-
mitting aRCRA Part A Permit Application. Facility
operations during interim status must limit opera-
tions to those described in the Part A Permit Ap-
plication and must comply with the Interim Status
Standardsregulations.

For existing hazardous waste management facili-
tiesin New York, the NY SDEC sets a date for
submitting the Part B Application (also known as
Part 373 Permitsin New York). Facilitieswithin-
terim status are treated as having been issued a
permit until afinal determination on the RCRA
Permit Applicationismade. The Part 373 Appli-
cation must be submitted in narrative form and
containall of theinformation specifiedinTitle 40,
Protection of Environment, Code of Federd Regu-
lations (CFR) Parts 270.14 through 270.29 and
Title 6 of the Officia Compilation of Codes, Rules,
and Regulations of the State of New York (6
NY CRR) Part 373-1.5. Hazardous waste man-
agement facilities must have apermit throughout
the active life of hazardous waste management
activities.
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In 1984 the DOE notified the EPA of hazardous
waste activities at the WV DP and identified the
WVDP as a generator of hazardous waste. In
June 1990, the effective date of the New York
State regulations governing trestment, storage, and
disposal of mixed (i.e., RCRA hazardous and
Atomic Energy Commission radioactive) waste,
theWVDP filed aPart A Hazardous Waste Per-
mit Application with NY SDEC for storage and
treatment of hazardous and mixed wastesand has
been operating under interim status since then.

TheWV DPupdatesits Part A Permit Application
as changestothesite’ sinterim-status waste-man-
agement operations occur. An updated Part A Per-
mit Application was submitted to NYSDEC on
March6, 2001. OnNovember 13,2001, NY SDEC
responded that the RCRA Part A Permit modifi-
cations met the requirements for changestoin-
terim status treatment and storage operations at
the WVDP,

InaJduly 16, 2003 letter to DOE, NY SDEC made
an official request for the submittal of aPart 373
Permit Applicationfor theWV DP. The complete
Part 373 Permit Applicationis planned for trans-
mittal to NY SDEC for review and processing
during 2004.

Hazardous Waste Management Program. Haz-
ardous wastes at the WV DP are managed in ac-
cordancewith6 NY CRR Parts 370-374 and 376.
To dispose of hazardous wastes generated from
on-siteactivities, theWVDPusesNew York State-
permitted transporters (pursuant to 6 NY CRR
Part 364) to ship RCRA-regulated wastes to per-
mitted or authorized trestment, storage, or disposal
facilities (TSDFs). The WV DP shipped approxi-
mately 1.20 tons (1.09 metric tons) of nonradio-
activehazardouswasteto off-site TSDFsin 2003.

Off-site hazardous waste shipments and their re-
ceipt at designated TSDFs are documented by
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signed manifeststhat accompany the shipment. If
the signed manifest is not returned by the TSDF
tothe WV DPwithintheregulatory limit of 45 days
from shipment, an exception report must befiled
withNY SDEC and it must be confirmed that the
waste was received by the TSDF. No exception
reportswererequired during 2003.

Hazardous and mixed waste activitiesmust bere-
ported to NY SDEC each year through the sub-
mittal of the facility’s annual Hazardous Waste
Report. This report summarizes the hazardous
waste activities for the previous year, specifies
the quantities of waste generated, treated, and/or
disposed, and identifiesthe TSDFsused. The an-
nual Hazardous Waste Report for calendar year
(CY) 2003 was submittedtoNY SDEC in Febru-
ary 2004. In addition, a hazardous waste reduc-
tion planmust befiled every two yearsand updated
annualy. This plan documentseffortsto minimize
the generation of hazardous waste and was first
submitted toNY SDEC in 1990. The most recent
Annual Status Report for the Hazardous Waste
Reduction Program was submitted to NY SDEC
in June 2002. The hazardous waste reduction plan
was also updated in 2003, asrequired.

An annua inspection to assess compliance with
hazardous waste regulations was conducted by
NY SDEC on March 20, 2003. No deficiencies
were noted.

Mixed Waste Management Program. Mixed
waste contains both aradi cactive component, regu-
lated under the Atomic Energy Act, and ahazard-
ous component, regulated under RCRA. Boththe
EPA and NY SDEC oversee mixed waste man-
agement at the WVDP.

TheFederal Facility ComplianceAct of 1992, an
amendment to RCRA, requires DOE facilitiesto
prepare plans (i.e., the Site Treatment Plan) for
treating their mixed waste inventories and to up-
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date these plans annually to account for develop-
ment of treatment technologies, capacities, and
changesinmixed waste inventories. Each planis
approved by the respective state agency or the
EPA after consultation with other affected states
and after consideration of public comments.

TheWV DP's Site Treatment Plan comprises two
volumes: the Background VVolume providesinfor-
mation on each mixed waste stream and informa-
tion on the preferred treatment method for the
waste, and the Plan VVolume contains proposed
schedules for treating the mixed waste to meet
the land disposal restriction requirements of
RCRA.

The DOE and NY SDEC entered into a Consent
Order in August 1996 that requires the comple-
tion of the milestones identified in the Plan Vol-
ume. The WV DP began implementing its Site
Treatment Planimmediately and updatesit annu-
ally to bring waste stream, inventory, and treat-
ment information current through September 30,
the end of the DOE fiscal year. A draft update of
the fiscal year 2003 activities was forwarded to
NY SDEC before the due date of February 15,
2004.

Just asfor hazardous waste, shipments of mixed
waste to off-site TSDFs for treatment are docu-
mented via uniform hazardous waste manifests.
In 2003 the WV DP made one mixed waste ship-
ment, which consisted of elemental lead and solid
metal debris. A totd of 1.83 tons(1.66 metrictons)
were shipped to Envirocare of Utah for treatment

and disposal.

RCRA 83008(h) Administrative Order on Con-
sent. The DOE and the New York State Energy
Research and Development Authority
(NY SERDA) entered into aRCRA §3008(h) Ad-
ministrative Order on Consent withNY SDEC and
the EPA in March 1992. The Consent Order re-
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quired NY SERDA and the DOE’'s West Valley
Demongtration Project Officeto conduct RCRA-
facility investigations (RFIs) a on-site solid waste
management units (SWMUSs) to determineif there
had been arelease or if there is a potential for
release of RCRA -regulated hazardous constitu-
ents from SWMUSs. The final RFI reports were
submitted in 1997, completing theinvestigative ac-
tivities associated with the Consent Order. No
corrective actionswererequired as aresult of the
RFIs. Groundwater monitoring, as specified inthe
RFI reports, continued during 2003. The WVDP
al so continued to monitor SWMUs and to comply
withtherequirements of the RCRA 83008(h) Ad-
ministrativeOrder on Consent. Groundwater moni-
toring results are detailed in Chapter 4.

Two new SWM Uswereidentified in 2003 and an
additiona SWMU wasidentified inearly 2004: a
breach in the laundry wastewater line, the con-
crete vault staging area, and the remote-handled
wastefacility. Notifications were submitted to the
EPA andtoNY SDEC, asrequired.

Nonhazardous, Regulated Waste Management
Program. The WV DP shipped approximately 19
tons (17 metric tons) of nonradioactive, nonhaz-
ardous material off-site to solid waste manage-
ment facilities in 2003. Of this amount, 3.4 tons
(3.1 metric tons) were recycled or reclaimed.
Some of the recycled materials were lead-acid
batteries and spent lamps, which were recycled
at off-site authorized reclamation and recycling
facilities. Lead-acid batteriesand spent lampsare
managed as universal wastes. (See universal
wastes [p. GLO-12].) The WV DP aso shipped
approximately 415 tons (376 metric tons) of di-
gested dudge and treated wastewater from the
sitesanitary and industrial wastewater treatment
facility tothe Buffalo Sewer Authority for disposal.

Waste Minimization and Pollution Prevention.
The WVDP continued a long-term program to
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minimize the generation of low-level radioactive
waste, mixed waste, hazardous waste, industrial
waste, and sanitary waste, and to promote affir-
mative procurement as directed by Executive
Order 13101 (Greening the Government Through
Waste Prevention, Recycling, and Federa Acqui-
sition) and Executive Order 13148 (Greening the
Government Through Leadershipin Environmen-
tal Management), which promotethe Affirmative
Procurement Program and RCRA 86002, Federa
Procurement. These Executive Orders are also
supported by DOE Order 450.1, Environmental
Protection Program. TheAffirmative Procurement
Program specifiesresponsibilitiesand directionfor
federal agenciesin acquiring recycled and envi-
ronmentally-preferable productsand services des-
ignated by the EPA in 40 CFR Part 247,
Comprehensive Procurement Guidelinefor Prod-
ucts Containing Recovered Material. WVNSCO
reports its challenges and successes associated
with the purchase and use of these materials and
services to the DOE each year.

For purposes of waste-reduction tracking, on-site
waste streams are separated into either wastefrom
sourcesdirectly associated withthe vitrification pro-
cess or from nonvitrification sources. See Chapter
1 (p. 1-17) for further discussion of waste minimi-
zaion activitiesfrom dl sourcesin 2003.

Underground Sorage Tanks Program. RCRA
regulations also cover the use and management
of underground storage tanks and establish mini-
mum design requirementsto protect groundwater
resources from releases. The regulations, speci-
fiedin40 CFR Part 280, require underground stor-
agetanksto be equipped with overfill protection,
spill prevention, corrosion protection, and leak de-
tection systems. New tanks must comply with
regulationsat thetime of installation.

New York State also regulates underground stor-
agetanksthrough two programs—petroleum bulk
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storage (6 NY CRR Parts 612—-614) and chemical
bulk storage (6 NY CRR Parts 595-599). State
registration and minimum design requirementsare
similar to those of thefedera program except that
petroleum tank fill portsmust be color-coded, us-
ing American Petroleum Ingtitute standards, toin-
dicatethe product being stored.

A 550-gallon, double-walled, steel underground
storagetank, upgraded in1998to bringitinto com-
pliance with the most recent EPA requirements
(40 CFR Part 280.21), isused to store diesel fuel
for the supernatant treatment system/permanent
ventilation system standby power unit. Thistank
isequipped with aboveground piping, an upgraded
intertitia leak-detection system, and ahigh-level
warning device, and meetsthe state requirements
of 6NY CRR Parts612—614. Thisistheonly un-
derground petroleum-storage tank currently in use
a the WVDP.

A former underground petroleum-storage tank,
closed inplacebeforetheNew York State under-
ground storagetank program closure requirements
wereimplemented in 1985, wasremoved in 1997.
Testing of soils from the tank excavation had
shown evidence of earlier petroleum leakage, and
onMarch 19, 1999, the DOE and NY SDEC ex-
ecuted a Stipul ation Agreement Pursuant to Sec-
tion 17-0303 of the Environmental Conservation
Law and Section 176 of the Navigation Law for
mitigation of the petroleum contamination.

A soil bioventing system was installed inAugust
1999 to remediatelocalized petroleum-contami-
nated soilsinthe vicinity of theformer underground
petroleum storage tank. The system stimulated
natural in-situ biodegradation of petroleum hydro-
carbonsinthe soil by providing an abundant oxy-
gen supply to existing soil microorganismswithin
the contaminated soil zone. Soil and groundwater
samples were collected in 2002 to evaluate
whether an adequate level of remediationhasbeen
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achieved. Sampleresultsreviewed by NY SDEC
determined that no further remediationisrequired
at thistime.

Thereare no underground chemica bulk storage
tanks at the WVDP.

New York Sate-Regulated Aboveground Sor-
age Tanks. New York State regulates
aboveground petroleum bulk storage under 6
NY CRR Parts 612—614, and aboveground haz-
ardous bulk chemical storage under 6 NY CRR
Parts 595-599. These regul ations require second-
ary containment, external gauges to indicate the
content levels, monthly visua inspections of pe-
troleum tanks, and documented daily, annual, and
five-year inspections of chemical tanks. Documen-
tation relating to these periodic inspectionsismain-
tained by theWVDP andisavailablefor regulatory
agenciesto review. Petroleum tank fill portsalso
must be color-coded, and chemicd tanksmust be
labeled to indicate the product stored.

WV DP registration at the end of 2003 included
nine aboveground petroleum tanks and ten
aboveground chemical storagetanks. Threeof the
petroleum tanks contain No. 2 fuel oil, one con-
tainsunleaded gasoline, and the others contain die-
sel fuel. WVNSCO Quality Assurance
Department personnel inspect the aboveground
petroleum tanks every month.

Nine of the chemical storage tanks were used as
needed to contain nitric acid or nitric acid mix-
tures. Sodium hydroxide was stored in the other
tank. A tank formerly used to store anhydrous
ammoniawas closed in 2002. All 11 tanks were
emptied inthefall of 2002 after vitrification op-
erationswere completed. The sodium hydroxide
tank and one nitric acid tank were permanently
closed in 2003. Plans are under development for
future use or closure of the remaining eight tanks.
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All the tanks are equipped with gauges and sec-
ondary containment systems. The WVDP is in
compliancewith themost recent requirementsto
upgrade chemical bulk storage tanksthat went into
effect in December 1999. An inspection by
NY SDEC was performed in December of 2002
and it was determined that all chemical bulk stor-
agetankswereincompliancewithNew York State
regulations.

Medical Waste Tracking. Medical waste can
potentially expose humansto infectious diseases
and pathogens from contact with bodily fluids.
Medical evaluations, inoculations, and |aboratory
work at the on-site Health Services office regu-
larly generate potentially infectious medica wastes
that must betracked in accordancewithNY SDEC
requirements (6 NY CRR Part 364.9).

The WVDP has retained the services of a per-
mitted waste hauler and disposal firm to manage
these medical wastes. Medical wastes are steril-
ized with an autoclave by thedisposal firmtore-
movetheassociated hazard and are then disposed.
Thirty pounds (14 kg) of medical waste consisting
of dressings, protective clothing, such as rubber
gloves, and needles, syringes, and other sharps
were generated and disposed in 2003.

CleanAir Act (CAA). The CAA, including Titles
| throughV1, establishesaframework for the EPA
to regulateair emissionsfrom both stationary and
mobile sources. These amendments mandate that
each state establish a program to permit opera-
tion of sources of air pollution. IN1996 NY SDEC
amended 6 NY CRR Parts 200, 201, 231, and 621
to implement the requirements of the new EPA
CAATItleV permitting processes.

InNew York State, NY SDEC issues permitsfor
stationary sources that emit regulated pollutants,
including hezardousair pallutants. Sourcesrequiring
permits are those that emit regulated pollutants
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fromaparticular source (e.g., astack, duct, vent,
or other similar opening), if the pollutants arein
guantities above a predetermined threshold.
WV DPradiologica emissionsareregulated by the
EPA.

Radiological Emissions. Air emissions of radio-
nuclides at the WV DP are regulated by the EPA
under the National Emission Standards for Haz-
ardousAir Pollutants (NESHAP) regulations, 40
CFR Part 61, Subpart H, National Emission Stan-
dards for Emission of Radionuclides other than
Radon from Department of Energy Facilities. The
WV DP currently has permitsfor six radionuclide
sources, including the slurry-fed ceramic melter
and the vitrification heating, ventilation, and air-
conditioning (HVAC) system.

In 2003, in compliancewith updated stack inspec-
tion requirements of 40 CFR 61, Appendix B,
Method 114, sampling systems in use for major
emission points were inspected and the results
were documented. Cleaning was carried out, as
appropriate. Sampling systemsfor the main stack
(ANSTACK), the supernatant treatment system/
permanent ventilation system (ANSTSTK), and
thevitrification HVAC system (ANVITSK) were

ingpected.

Other less-significant sources of radionuclideemis-
sions, such as those from the on-site laundry, do
not require permits. Non-point radiological sources
of air emissions, such asopen-air lagoons, also do
not require permits. The WV DP reports the ra-
dionuclide emissions from its non-permitted and
permitted sources to the EPA annually, in accor-
dance with NESHAP regulations. The annual
NESHA PReport issubmitted to EPA by June 30th
of the following calendar year. Calculations to
demonstrate compliance with NESHA P radioac-
tivedaose limits showed calendar year 2003 doses
to be approximately 0.02% of the 10 millirem stan-
dard. (See Table2-6 [p. 2-28].)
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Nonradiological Emissions. Nonradiologica point
sourcesof ar emissionsareregulated by NY SDEC.
Major-sourcefacilitiesarerequired by 6 NY CRR
Part 201 tofileaTitleV Permit Application unless
emissions are capped below operating limits. The
WV DP submitted — and has receilved NY SDEC
approval of —acapping planfor oxidesof nitrogen
(NO, ) and sulfur dioxide (SO,).

The WVDP opted to file a State Facility Permit
Application for the site. A State Facility Permit
modificationtoincorporate sitewide air emission
sourceswas submitted in December 1997 and ap-
proved June 1, 2000. Annua NO, and SO, emis-
sionsunder the updated permit were capped at 99
tons each.

The main contributing source of NO, and SO, at
the WV DP was the melter, which was shut down
in September of 2002. This left site boilers and
standby diesel generatorsasthe only contributors
of NO, and SO, (at greatly-reduced levels as
compared to the melter). Accordingly, arequest
was submitted to NY SDEC to discontinue sub-
mission of annual NO, and SO, emissions. The
reguest was granted on November 1, 2002.

Air permits that were in effect at the WVDP in
2003 areinduded inTable ECS-8, West Valey Dem+-
ondration Project Environmental Permits(pp. ECS
28 and ECS-29). There were no air permit or
regulatory exceedancesin 2003. (See dso Table
ECS-2, West Valey Demonstration Project 2003
Air Qudity Noncompliance Episodes[p. ECS-23].)

Emer gency Planning and Community Right-
to-KnowAct (EPCRA). EPCRA was designed
to create aworking partnership betweenindustry,
business, gateand locd governments, public hedth
and emergency response representatives, andin-
terested citizens. ThisAct isintended to address
concerns about the effects of chemicals used,
stored, and released in local communities.
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Executive Order 13148, Greening the Government
Through Leadership in Environmental Manage-
ment, requiresal federal agenciesto comply with
thefollowing EPCRA provisions: planning notifi-
cation (Sections 302—-303), extremely hazardous
substance (EHS) rel ease natification (Section 304),
material safety data sheet (M SDS)/chemical in-
ventory (Sections 311-312), and toxic release in-
ventory (TRI) reporting (Section 313). The WV DP
continued to comply with these provisionsin2003.
(Seealso Table ECS-6, Status of EPCRA Report-
ingin2003[p. ECS-25].)

* WVDP representatives participated in semi-
annual meetings of the Cattaraugus County Local
Emergency Planning Committee (EPCRA Sec-
tions 302—-303). WV DP representatives also at-
tended meetingsheld by the Cattaraugus and Erie
County Emergency Management Services con-
cerning WV DP and other local emergency plan-
ning activities. Areahospitas and theWest Valley
Volunteer Hose Company continued to participate
inon-site briefings, emergency response exercises,
and information exchanges concerning hazardous-
substance management at the WVDP. The
WV DP continuesto interface with off-site orga-
nizations with which Memoranda of Understand-
ing or Letters of Agreement exist. These
organizations are annually provided an opportu-
nity to participatein asitetour and update to bet-
ter understand on-site hazards for emergency

response.

» Compliancewith al EPCRA reporting require-
ments was maintained and all required reports
were submitted within the required timeframe.
There were no releases of EHS at the WVDP
that triggered therel ease notification requirements
of EPCRA Section 304.

* Under EPCRA Section 311 requirements, the

WVDP reviews information about reportable
chemicals every quarter. If ahazardous chemical
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not previously reported is present on-site in an
amount exceeding thethreshold planning quartity;,
anM SD Sand an updated hazardous chemical list
are submitted to the state and local emergency
response groups. Thissupplemental reporting en-
sures that the public and emergency responders
have current information about hazardous chemi-
calsat theWV DP. No new chemicalswereadded
to the hazardous chemicalslist in 2003 and no ad-
ditional EPCRA Section 311 natificationswerere-
quired.

» Under EPCRA Section 312 regulations, the
WV DP submits annual reportsto state and local
emergency response organi zations and firedepart-
ments specifying the quantity, location, and haz-
ards associated with chemicals stored on-site.
Nine reportable chemicas above threshold plan-
ning quantitieswere stored at the WV DPin2003.
(Alist of reportablechemicalsisprovidedin Table
ECS-7[p.ECS-25].)

» Under EPCRA Section 313, the WVDP pro-
videsinformation about releasesto dl environmen-
tal mediaof EPA-listed TRI chemicalsused at or
above specified regulatory thresholds at the
WVDP. In 2003 no chemical exceeded the re-
porting threshold for the EPCRA Section 313 re-

port.

Clean Water Act (CWA). Section 404 of the
CWA regulates the development of areas in and
adjacent towaters of the United States. Supreme
Court interpretations of Section 404 have resulted
intheinclusion of certain non-isolated wetlandsin
the regulatory definition of waters of the United
States. Section 404 regulates the disposal of sol-
ids, in the form of dredged or fill material, into
these areas by granting the U.S. Army Corps of
Engineersthe authority to designate disposal ar-
eas and issue permitsfor these activities. Execu-
tive Order 11990, Protection of Wetlands, directs
federal agencies to “avoid to the extent possible
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thelong- and short-term adverse impacts associ-
ated with the destruction or modification of wet-
landsand toavoid direct or indirect support of new
congtructioninwetlands wherever thereisaprac-
tical alternative.” Article 24 of theNew York State
Environmental ConservationLaw aso containsre-
quirements for the protection of freshwater wet-
lands.

Also, Section 401 of the CWA requires applicants
for afederal license or permit pursuant to Section
404 to obtain certification from the state that the
proposed discharge complies with effluent- and
water-quality-related limitations, guidelines, and
nationa standards of performance, identified un-
der Sections 301-303, 306-307, and 511(c) of the
CWA. The EPA delegated administration of this
programto New York State.

Wetlands. Jurisdictiona wetlands are defined in
Section 404 of the CWA as those satisfying spe-
cifictechnical criteriarel ated to vegetation, soils,
and hydrologic conditions. The WV DP natifiesthe
ACOE and NY SDEC of proposed actions that
could affect wetland units not specifically ex-
empted from regulation or notification.

A wetlands assessment, conducted in August
1998, identified and delineated jurisdictional wet-
lands regulated under the CWA,, Section 404, and/
or those wetlands that may be regulated by the
state of New York under Article 24 of the Envi-
ronmental Conservation Law. The 375-acre (152-
ha) assessment area covered a portion of the
Western New York Nuclear Service Center
(WNYNSC), including the entire 164-acre (66-
ha) WV DP and adjacent parcels north, south, and
east of the WV DP premises. The assessment also
supported the requirements of Executive Order
11990 and updated a 1993 investigation. In 1998,
1999, and 2000, 83jurisdictional wetlandsranging
insizefrom 0.01 to 8.6 acres, atotal of approxi-
mately 53 acres (22 ha) of wetland, wereidenti-
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fied. Thiswetland ddineation was submitted tothe
ACOE for verification of thewetland boundaries.

The ACOE verification of sitewetlands delinea-
tionswill expire starting in 2004. In anticipation of
these expirations, assessment of site lands for
wetland features was completed in 2003 to sup-
port re-verification by theACOE.

Sate Pollutant Discharge Elimination System
(SPDES) Permit Renewal. In August 2003, the
WV DPfiled an applicationwith the NY SDEC for
renewa of the SPDES Permit. In September 2003,
theNY SDEC issued arenewed permit, which will
expirein 2009.

Sorm Water Discharge Permit. Section 402 of
the CWA generally regulates disposal of liquids
and, as amended, authorizes the EPA toregulate
discharges of pollutantsto surface water through
aNational Pollutant Discharge Elimination Sys-
tem (NPDES) Permit program. The EPA hasdd-
egated this authority to the state of New York,
which issues SPDES Permits for discharges to
surface water.

Surface water runoff from precipitation can be-
come contaminated with pollutants from industria
process facilities, material storage and handling
areas, access roads, or vehicle parking areas. To
protect the environment, aquatic resources, and
public health, Section 402(p) of the CWA requires
that a storm water discharge permit application
containing facility-specific information be submit-
ted to the permitting authority. NY SDEC, the per-
mitting authority in New York State, uses this
information to ascertain the potential for pollution
from storm water collection and discharge sys-
temsand to determine appropriate permitting re-
quirements.

In January 2003, a supplement to an earlier per-
mit gpplicationwasfiled withNY SDEC torequest

separate permitsfor storm water dischargesfrom
the WVDP and discharges from the State-L.i-
censed Disposa Area, maintained by NY SERDA.
In March 2003, NY SDEC issued a notice with
guestions and comments on this application. A
permit application with responsetotheNY SDEC
guestions and comments was filed in July 2003.
This application aso addressed new requests, in-
cluding reductioninmonitoring for chemica con-
stituents no longer detected in sitedischargesand
authorizationsfor storm water discharges associ-
ated with future dismantlement and demolition-re-
lated activities.

NYSDEC SPDES Inspection. In March 2003,
NY SDEC completed itsannual facility inspection
of the WV DP with observations of the SPDES
outfals, the site sanitary and industrial wastewa:
ter treatment facility (WWTF), low-level waste
treatment facility (LLWTF), and discharge moni-
toring records. No deficiencieswereidentified.

Process Sewer Integrity Evaluation. In 2002,
NY SDEC requested that the site process sewer
systemintegrity be assessed. Thisassessment was
requested after an unplanned release occurred in
2001, when boiler wastewater was released
through asuspected leaking underground sanitary
sewer. Later in 2002, the WV DPissued areport
evaluating the condition of the process sewer sys-
tem, with a plan for an inspection of accessible
process sewer lines between the main process
building andthe LLWTF, using video cameratech-

nology.

Video inspection of the process sewer lineswas
initiated in 2003. During thisinspection, aholewas
discovered in atributary sewer line where laun-
dry wastewater was released. The breached line
was removed from service and laundry waste-
water flow was diverted to another linewithknown
integrity. Reportsonthisdiscovery werefiled with
theN'Y SDEC in November and December 2003.
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Video ingpection of process sewer linesis sched-
uled to resumein 2004, followed by submission of
the fina report to NY SDEC by the end of the
year.

SPDES-Permitted Ouitfalls. Point-source liquid
effluent dischargesto surfacewaters of New York
State are permitted throughthe New York SPDES
program. The WV DP hasfive SPDES-permitted
compliance pointsfor dischargesto Erdman Brook
and Frank’s Creek.

 Outfall 001 (WNSPQOO01) discharges treated
wastewater from the LLWTF and the north pla-
teau groundwater recovery system. (See North
Plateau Groundwater Recovery System [p. ECS-
12] and Chapter 4, Special Groundwater Moni-
toring [p. 4-12].) Thetreated wastewater isheld
inlagoon 3, sampled and analyzed, then periodi-
cally released after notifying NY SDEC. In 2003,
thetreated wastewater fromthe LLWTF wasdis-
charged at WNSPOOL in seven batches totaling
15.0 milliongdlons(56.7 million liters) for theyear.
The annua average concentration of radioactiv-
ity at the point of releasewas approximately 29.3%
of DOE-derived concentration guides (DCGSs).
None of the individual releases exceeded the
DCGs. (See derived concentration guidein the
Glossary [p. GLO-3] andin Chapter 1 [p. 1-5].)

* Quitfal 01B (WNSPO1B) isaninternal process
compliance point established by thefind SPDES
Permit modificationissued on July 15, 2002. This
interna outfall receives effluent from the liquid
waste treatment system (LWTS) evaporator pro-
cess after passing through amercury pretreatment
system. The LWTS is used to pretreat residua
radi oactive wastes from the main process build-
ing and the HLW storage tanks before final pol-
ishing trestment at the LLWTF. Effluentissampled
and tested at this location to determine compli-
ance with Federal Great Lakes Initiative and
SPDES Permit requirementsfor total mercury. As

required by the SPDES Permit, samplesfrom this
location and outfall 001 are analyzed using the
proven EPA Test Method 245.1, with aduplicate
sample analyzed using therelatively new “ ultra-
clean” Method 1631. Testing with Method 1631,
whichwasissued by the EPA in 1999, is conducted
aspart of arequired study to verify effectiveness
of thismethod on radioactively-contaminated ef-
fluent. During 2003, atotal flow of over 156,000
gallons (592,000 liters) was measured at outfall
01B.

* Qutfall 007 (WNSP0Q7) discharges the efflu-
ent from the WWTF, which treats sewage and
various nonradioactive wastewaters from physi-
cd plant systems(e.g., water plant productionre-
siduals and boiler blowdown). Theaverage daily
flow at WNSPOO7 in 2003 was approximately
26,000 galons (98,000 liters).

* Quitfall 008 (WNSP008) formerly discharged
groundwater and surface water runoff directed
from the northeast side of the site’'s LLWTF la-
goon system through a French drain to Erdman
Brook. This outfall was capped off in May 2001
after elevated concentrations of total recoverable
lead were observed. The elevated lead concen-
trationwas believed to be caused by silt accumu-
lation in the pipe and reduced flow typical of an
aging groundwater drain system.

* Monitoring point 116, located in Frank’s Creek,
represents the confluence of discharge from
outfalls 001, 007, and 008; base stream flow; wet
weather flows (e.g., surfacewater runoff); ground-
water seepage; and augmentation water (untrested
water fromthesitereservoirs). Thisisnot aphysi-
cal outfal but alocation wherethe combination of
source-flow inputsis used to calculate valuesfor
determining compliancewith SPDES Permit lim-
itsfor totd dissolved solids(TDS) during discharge
of lagoon 3. Before discharge of lagoon 3, sample
datafor TDS and flow measurements from up-
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aresummarizedin Table ECS-3 (p.

Limit Exceptions

Zero in 1998, 1999, 2000,

ECS-24).

North Plateau Groundwater Re-
covery System. InNovember 1995
theWV DP ingtaled agroundwater
recovery system to mitigate the
movement of strontium-90 contami-
nation in groundwater and reduce
groundwater seepage northeast of
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Figure ECS-1. WVDP SPDES Effluent Limit

Exceptions

2000 |

the process building. Threerecov-
ery wells, installed near theleading
edgeof thegroundwater plume, col-

2001
2002 |
2003

stream sources are used to calcul ate the amount
of augmentation water and flow needed to main-
tain compliancewith SPDES-permitted TDSlim-
its.

As shown in Figure ECS-1 (above), the annual
number of effluent exceptions specified inthesite's
SPDES Permit have been substantially reduced,
especially when compared to the peak of 35 ex-
ceptionsnotedin 1986. Asindicated in thisfigure,
therewere no permit effluent exceptions recorded
during 2003.

In June 2003, however, analyses by avendor labo-
ratory of samples obtained at outfall 007 for five-
day biochemica oxygen demand (BOD.) andtota
suspended solids (TSS) and samples obtained at
outfall 001 for surfactant (as linear akylate sul-
fonate[LAS]) were performed outside the maxi-
mum allowable sample holding time. Asaresult,
the minimum number of sample analyses speci-
fied by the SPDES Permit for these parameters
was not met. These incidents of analyses per-
formed outside the allowable holding time were
attributable to vendor laboratory personne changes
and associated communication breakdowns. To
prevent recurrence, WV DP sample analytical re-
quirements were reviewed with contract labora
tory personnd. All permit non-compliance episodes

lect contaminated groundwater
from the underlying sand and gravel unit. The col-
lected groundwater isthen treated at thelow-level
waste treatment building (LLW2) using ion-ex-
changeto remove strontium-90. After the ground-
water is processed, it isdischarged tolagoon 4 or
5 of the LLWTF. Approximately 34 million gal-
lons (128 millionliters) of groundwater have been
processed through the system since itsinception,
including about 4.5 million gallons (17 millioni-
ters) in 2003.

In 1999 the Project installed a pilot-scale perme-
abletreatment wall (PTW) totest thisin-gtu pas-
sive technology for treating contaminated
groundwater. Anaytical datacollected fromwithin
and around thewall indicate that only a portion of
the contaminated groundwater inthis areaiis en-
tering and being treated by the PTW. The
hydrogeol ogic evaluation of the pilot test was com-
pleted in 2002. The eval uation concluded that com-
plex hydrogeol ogic conditions and disturbances
from theinstallation areinfluencing groundwater
flow into and around the pilot PTW.

Petroleum- and Chemical -Product Spill Report-
ing. TheWVDP hasaSpill Notificationand Re-
porting Policy to ensure all spills are properly
managed, documented, and remediated in accor-
dancewith applicableregulations. This policy iden-
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tifies departmental responsibilities for spill man-
agement and proper spill-control procedures. The
policy stressesthe responsibility of each employee
to notify the plant systems operations shift super-
visor upon discovery of aspill. Thisfirst-linere-
porting requirement helps to ensure spills are
properly evaluated and managed.

Under a 1996 agreement with NY SDEC, the
WV DP isnot required to report a spill of petro-
leum products onto an impervious surfaceif the
spill islessthan 5 gallons (19 liters) and is cleaned
up within two hours of discovery. Any spill of 5
gallons or less onto the ground is entered into a
petroleum spill log that is submitted monthly to
NY SDEC onthefifteenth day following the sub-
ject month. A spill of more than 5 gallons on any
surface must also belogged and reported within
two hoursto the NY SDEC hatline. A spill of any
amount that enters state waters must be reported
to the NY SDEC hotlinewithin two hours of dis-
covery and, if it has reached navigable state wa-
ters, aso reported to the National Response
Center. Thelast reportable petroleum spill at the
WV DP, acontained spill of 8 gallonsthat did not
reach state waters, occurred in 2002. No report-
able spillsof over 5 gdlons of petroleum products
toanimpervious surface, or totheground or wa-
tersof the state, occurred at the WV DPin 2003.

TheWV DP aso reports spills or releases of haz-
ardous substances in accordance with reporting
requirements of RCRA, the Comprehensive En-
vironmental Response, Compensation, and Liabil-
ity Act if areportable quantity has been exceeded,
and the CAA, EPCRA, CWA, and Toxic Sub-
stances Control Act (TSCA). No chemical spills
or releases exceeded reportable quantities and,
thus, no reporting during calendar year 2003 was
required.

In the event of a spill or release, all spills are
cleaned up in atimely manner in accordance with

the WV DP Spill Natification and Reporting Policy,
thereby minimizing any effects onthe environment.
Debris generated during cleanup is characterized
and dispositioned appropriately.

SafeDrinking Water Act (SDWA). The SDWA
requires that each federal agency operating or
maintaining a public water system must comply
withall federal, state, and local requirementsre-
garding safe drinking water. Compliance with
regulations promulgated under the SDWA inthe
state of New York is overseen by NY SDOH
through county hedth departments.

The WV DP obtains its drinking water from sur-
face water reservoirs on the WNYNSC and is
considered anon-transient, non-community pub-
lic water supplier. The WV DP's drinking water
treatment facility purifies the water by clarifica-
tion, filtration, and chlorination beforeit isdistrib-
uted on-site.

Monitoring. As an operator of a drinking water
supply system, the WV DP routinely collectsand
anayzes drinking water samplesto monitor water
quality. Results of these analyses are reported to
the Cattaraugus County Health Department, which
also independently analyzes amonthly sample of
WVDP tap water to determine bacterial and re-
sidua chlorine content, and an annual WV DPtap
water samplefor nitrate (as nitrogen).

Resultsfor microbiological analysisof monthly tap
water samples collected in 2003 indicated that to-
tal coliform and E. coli were not present in the
potablewater distribution system. Monthly tap wa:
ter sampleresultsfor residual chlorinewere posi-
tiveondl occasions, indicating proper disinfection.
The annual result for nitrate was aso within the
drinking water limit.

Asaresult of the EPA Disinfection By-Products
Ruleand Long-Term 1 Enhanced Surface Water
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Treatment Rule, analysis of water samplesfrom
the WV DP potablewater system for disinfection
by-products and disinfection by-product precur-
sorsfor compliance with maximum contaminant
levels (MCLSs) and trestment standards was per-
formed at the WV DP in 2003 on arequired rou-
tinebass. Quarterly sampleresultsfor disnfection
by-products, whichincludetotal trihalomethanes
and five hal oacetic acids, were within MCLsfor
these parameters. Monthly sampleresultsfor dis-
infection by-product precursors, whichincludetotal
organic carbon and akalinity, were also within
treatment system performance standards.

Cross-Connection Control. The SDWA requires
that public water suppliersimplement practicesto
protect the water supply from sanitary hazards.
One specific requirement isto prevent cross-con-
nections between the potable water supply and
systems containing hazardous or infectious sub-
stances. Cross-connection control devices, which
includedouble check valves and reduced-pressure
zone valves, must be installed, inspected, and
maintained at strategic locations at facilitieswhere
hazardous materials are used inamanner that could
result intheir introductioninto the potable water
distribution system under low-pressure conditions.
In addition, secondary cross-connection controls,
such asar gaps, at the point of use are also rec-
ommended to protect users within a specific fa
cility from hazards posed by intrafacility operations.
TheWVDPhasatota of 12 backflow prevention
devices, all of whichweretested by NY SDOH in
2003. If problems are encountered, these devices
arerepaired and retested or replaced.

Toxic SubstancesControl Act. TheTSCA regu-
latesthe manufacture, processing, distribution, and
use of chemicalss, including asbestos-containing
material (ACM) and polychlorinated biphenyls
(PCBs).

Asbestos-Containing Material. In 2003, the
WV DP continued to maintain compliancewith all
TSCA requirements pertaining to asbestosby man-
aging asbestos-containing material at the sitein
accordance with the Asbestos Management Plan
(WVNSCO, revised December 6, 2002). Theplan
was prepared to ensure compliance with TSCA
requirements and includes requirements for limit-
ing worker exposure to ACM and for asbestos-
abatement projects, maintenance activities, and
periodic surveillanceinspections (at least onceev-
ery three years). The plan also identifies thein-
ventory and status of on-site ACM.

Activitiesin 2003 included therepair or abatement
of damaged/friable ACM, removal of approxi-
meately 68 linear feet of ACM insulationfrom aban-
doned lines, and maintenance of signsand labels
towarnworkers of ashbestos-containing material.
All activities associated withACM are completed
by personnd who are certified by the New York
State Department of Labor (NYSDOL).
WVNSCO maintainsan asbestos-handling license
issued by NY SDOL.

Polychlorinated Biphenyls. Because PCBs are
regulated asahazardouswastein New York State,
the WV DP continued in 2003 to manage radioac-
tively-contaminated PCB waste as mixed waste
and nonradioactive PCB waste as hazardous
waste. Details concerning PCB-contaminated ra-
dioactive waste management, including adescrip-
tion of thewaste, proposed trestment technologies,
and schedules, can be found in Section 3.1.5 of
the Site Treatment Plan, Fiscal Year 2003 Update
(WVNSCO, February 5, 2004).

To comply with TSCA and PCB regulations, all
operations associated with PCBs comply with the
PCB and PCB-Contaminated Material Manage-
ment Plan. The WV DP aso maintains an annual
document log that details PCB use, appropriate
storage on-site, and any changesin storage or dis-
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posal status. The WV DP complies with regula-
tionsfor disposd of PCBs, which conditionally al-
low radioactive and nonradioactive PCBs to be
stored for more than one year (40 CFR Parts 750
and 761).

National Environmental Policy Act (NEPA).
NEPA, asamended, establishesanational policy
to ensure protection of theenvironment isincluded
infederal planning and decision-making (Titlel).
Itsgoals areto prevent or eliminate potentia dam-
ageto the environment that could arisefrom fed-
erd legidativeactionsor proposed federa projects.

Nationwide Management of Waste. InMay 1997,
DOE Headquartersissued the Final Waste Man-
agement Programmatic Environmental Impact
Statement (EIS) to evaluate nationwide manage-
ment and siting alternatives for treatment, stor-
age, and disposa of fivetypes of radioactive and
hazardouswaste. The alternatives address waste
generated, stored, or buried over thenext 20 years
at 54 sitesinthe DOE complex.

TheFinal Waste M anagement Programmatic EIS
wasissued with theintent of developing and issu-
ing separate records of decision for each type of
waste analyzed. In 1998 the DOE issued records
of decision for transuranic and non-wastewater
hazardous waste. In 1999 the DOE issued the
record of decison for high-level radioactivewaste.
Thisdecision specifiesthat WV DP high-level vit-
rified waste will remainin storageon-siteurtil itis
accepted for disposal at ageologic repository.

On February 25, 2000, the DOE issueditsrecord
of decision for the management of low-level ra-
dioactive waste and mixed low-level waste, in-
cluding West Valley's wastes. Hanford and the
NevadaTest Site (NTS) wereidentified asdesig-
nated national DOE disposdl sitesfor these waste
types (Volume 65, Federd Register [FR], p. 10061
[65 FR 10061]). In 2001, West Valley success-

fully completed the program approva processfor
accesstotheNTS, andonJuly 17, 2001 received
approval to ship. Six LLW shipmentsweresent in
2001 and 2002, and 13 shipments were sent to
NTSin2003.

Decommissioning and/or Long-Term Stew-
ardship at theWVDP and WNY NSC. DOE pub-
lished aFedera Register Notice of Intent (NOI)
on March 26, 2001 (66 FR 16447) formally an-
nouncing its rescoping plan and preparation of the
waste management EIS. DOE published an NOI
onMarch 13, 2003 (68 FR 12044), announcing its
intent to prepare, in cooperation with NY SERDA,
aDecommissioning and/or Long-Term Steward-
ship EIS. DOE and NY SERDA are joint lead
agenciesonthisElS, whilethe EPA, U.S. Nuclear
Regulatory Commission, and NY SDEC are co-
operating agencies. Work on preparation of the
Decommissioning and/or Long-Term Stewardship
El'S continued in 2003.

In May 2003, DOE issued a draft of the Waste
Management EIS (68 FR 26587) for public com-
ment. DOE considered public commentsand is-
sued thefinal EISin January 2004.

Migratory Bird Treaty Act. The WV DP moni-
torswildlife activity near WVDP work areasand,
where possible, implements controlsto prevent and
minimize nesting of migratory birdswithin radio-
logically-contaminated areas of thesite.

In 2003, the WV DPfiled for renewal and modifi-
cation of its bird depredation permit to allow for
removal of nests of Canada Geese, which inre-
cent years were observed within radiologically-
controlled areas of the Site. In June 2003, the U.S.
Fish and Wildlife Service renewed and modified
this permit to allow for removal of Canada Geese
nests. Similarly, theNY SDEC renewed and modi-
fied the bird depredation license to alow for re-
moval of migratory bird and Canada Geese nests.
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(SeeTable ECS-5[p. ECS-25] for asummary of
the bird depredation action taken at the WVDP
during 2003.)

Endangered SpeciesAct. The WV DP periodi-
cally updates its information about the potential
for federaly-listed or proposed endangered or
threatened species in the vicinity of Project ac-
tivities. Thiswaslast doneviacorrespondencewith
theU.S. Fishand Wildlife Servicein October 2003.
Thelr reply on October 23, 2003 reconfirmed that,
“except for occasional transient individuals,” no
plant or animal species protected under the En-
dangered SpeciesAct wereknownto exist at the
WVDP.

In December 2003, the WV DP submitted anin-
quiry to NY SDEC’s Natural Heritage Program
seeking information in the state database of the
potentid for rare or endangered speciesor threat-
ened ecological communitieswithinthesite pre-
mises. Corollary information was received from
NY SDEC on January 26, 2004 confirming the
absence of known New York State protected or
endangered species at theWVDP.

Current Achievements and
Program Highlights

The WV DP’s successful high-level radioactive
waste vitrification program wasthefirst program
to reach completioninthenation. Thevitrification
facility was closed in September 2002 after ato-
tal of 275 containers of HLW had been processed.
During July 2003, the WV DP developed and
implemented plans for equipment removal and
cleanup of thevitrification cell.

Spent Nuclear Fuel Shipment Completed. In
2003, two casks containing spent nuclear fuel were
safely transported from the WV DP to the Idaho
Nationd Engineering and Environmental Labora-

tory.

Integrated Safety Management System
(ISMS). In August 2003 a self-assessment was
conducted to confirm that theWV DP’sintegrated
environmental, safety, and health management
system continues to be effectively implemented
at the WV DP. Results from the self-assessment
were verified in the DOE’s annual review, con-
ducted in December 2003.

The WYV DP continuesto demongtrate its commit-
ment to an all-inclusive approach to safety through
its safety programs and through ongoing efforts
to strengthen its integrated safety management
program by worker involvement inthe safety pro-
gram.

STAR Status. TheWV DPhasresffirmed itscom-
mitment to DOE’ s Voluntary Protection Program
(VPP). During the reporting period, the VPP was
reviewed as part of theannual ISMSreview. The
DOE completed an on-sitereview of the VPP and
the WV DP has been recertified as a DOE-V PP
STAR site. At the annual V PP Participants Na
tional Conference, the WV DP was awarded the
DOE's Star of ExcellenceAward, whichisgiven
to sites with outstanding safety programs. The
WVDPistheonly siteto receivethisaward three
yearsin arow.

EPA National Environmental Performance
Track. TheWV DPwasrecognized asatop envi-
ronmental leader in 2000 and was accepted into
the EPA’'s Nationad Environmenta Performance
Track. The WVDP was awarded Charter Mem-
ber status as part of thefirst group of applicants.

To qudify for theaward, the WV DP had to dem-
onstratethat it voluntarily has adopted and imple-
mented an environmental management system, has
attained previous specific environmenta achieve-
ments, has made acommitment to achieve four fu-
ture goals, hasapublic outreach program, and has
asustained record of environmental compliance.
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TheWVDP sfour commitmentsarelisted in Table
ECS-1 (p. ECS-19), together with performance
toward eachinCY 2001, CY 2002, and CY 2003.

Environmental Management System. The
WV DP EMSisintegrated with other safety man-
agement and work planning processes at the
WVDP. InAugust 2003, the DOE completed an
audit of the WVDP environmental compliance
program and concluded that required elements of
the program are being implemented. Elements of
theEMSare outlinedin Table ECS-1 (pp. ECS-
19 through ECS-23).

Environmental | ssuesand
Actions

Closed Landfill Maintenance. Closure of the
on-site nonradioactive construction and demalition
debrislandfill (CDDL) was completed inAugust
1986. Thelandfill areawas closed in accordance
withN'Y SDEC requirementsfor thistypeof landfill,
following adlosure plan (Standish, 1985) goproved
by NY SDEC. To meet routine post-closure re-
quirements, the CDDL cover wasinspected twice
in 2003 and found to bein generally good condi-
tion. The grass cover on the clay and soil cap is
routinely maintained and cut, and drainageismain-
tained to ensure that no obvious ponding or soil
€rasion occurs.

Releaseof Materials Containing Residual Ra-
dioactivity. Therelease of property containing re-
sidud radioactivity from DOE facilitiesis carefully
controlled by DOE guidelines and procedures. In
two specid memorandaissued in January and July
of 2000, the Secretary of Energy placed amorato-
rium on release of contaminated materialsand on
unrestricted release, for recycling, of meta from
radiologica areaswithin DOE facilities. Themora
toriumwill remainineffect until directivesclarify-
ing the release criteria have been developed and
implemented. Any transfer that places property

(redl property, Sructures, equipment, or scrgp metd)
containing radioactivity into public useisclassified
asatype of environmental release.

In keeping with DOE initiatives to expand envi-
ronmental information provided to the public, cer-
tain details of transfers of property containing
residual radioactivity areto beincluded inAnnual
Site Environmental Reports. Theinformation pro-
vided should include, among other things, thetype
of material and amount of residud radioactivity,
the basisfor releasing the property for public use
(including rdease limitsand when the property was
released), the end use and cost savings associ-
ated with release of the property, and potential
dosesto individuas and potential collective dose
to the public associated with each release. Asin-
dicated inTable ECS-4 [p. ECS-24], theWVDP
did not release any property classified per DOE
Order 5400.5 asmaterial containing residual ra-
dioactivity in2003.

Decommissioning and/or Long-Term Stew-
ardship at theWVDPand WNYNSC. Although
negotiations conducted between the DOE and
NY SERDA to date have not resulted in agree-
ment on long-term cleanup responsibilities, both
partiesremain committed to accomplishing impor-
tant goas. Theseinclude completing environmen-
tal impact statement analysesto support decisions
on site decommissioning and/or long-term stew-
ardship. (See aso p. ECS-15.) Other important
Project goals include safely managing low-level
radi oactive waste, operating the remote-handled
wastefacility, and managing contaminated ground-
water on the north plateau.

Project Assessment Activities
in 2003

As the primary contractor for the DOE at the
WVDP, WVNSCO maintains a comprehensive
review program for proposed and ongoing opera-
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tions. Assessments are conducted through formal
aurveillances and informa programs. Formal sur-
veillances monitor compliancewith regulations, di-
rectives, and DOE Orders. Theinformal program
isusedtoidentify issuesor potentia problemsthat
can be corrected immediately.

Thelocal DOE Project office and other agencies
with respongbilities for the WV DP a so indepen-
dently review various aspects of the environmen-
tal and waste management programs, as discussed
in preceding sections. In 2003, overall resultsre-
flected continuing, well-managed environmental
programs at the WV DP.
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Compliance Tables

DOE Headquar ters uses environmental compliance summary information fromsitesacrossthe DOE
complex to compilenational environmental summary reports. The tables on thefollowing pageswere
prepared to assist in this compilation.

Table ECS-1
Elements of the Environmental Management System
I mplementation at the WVDP

Environmental Pdicy TheWVDP environmental policyistoconduct all activities, including
design, construction, testing, start-up, commissioning, operation,
mai ntenance, and decontamination and decommissioning in amanner
appropriateto the nature, scale, and environmental impacts of these
activities. TheWVDPiscommitted tofull compliancewith applicable
federal and New Y ork Statelaws and regulationsfor the protection of
theenvironment, continual improvement, the prevention and/or
minimization of pallution, and public outreach, including stakehol der

involvement.
Environmental Aspects When operations have an environmental aspect, WV DPimplements
and Impacts theEnvironmental Management System (EMS) tominimize or diminate

any adverse potential impact. TheEMSisaprerequisitefor the EPA
National Environmental Performance Track awarded by the EPA tothe
WVDP Using the EMS, the WV DPeval uatesits operations, identifies
the aspects of operationsthat can impact the environment, and
determineswhich of thoseimpactsaresgnificant. TheWVDP has
determined that the foll owing operational aspects have the potential

to affect the environment:

*  Waste generation

»  Atmospheric emissions

e Liquideffluents

»  Storageor useof chemicalsand radioactivematerials

» Natural resource usage - power and water consumption
* Noise

*  Soil disturbance

» Disturbances to endangered species/protected habitats
e Contamination areasfrom historical operations

e Other facility-specific compliance aspects.
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Table ECS-1 (continued)
Elements of the Environmental Management System
I mplementation at the WVDP

Legal and Other TheWVDP hasimplemented an environmental regul atory review and

Requirements assessment process to deliver WVDP-level requirements and
guidanceto all staff. New or revised requirements(e.g., new
regulations) are analyzed to determinetheir applicability tothe WVDP
and to identify whether actions are required to achieve compliance.
This may involve developing or revising WV DP documents or
operating procedures, implementing administrative controls, providing
training, installing engineered contrals, or increasing monitoring.

Objectivesand Tar gets The performance-based management system isdesigned to devel op,
align, balance, and implement the WV DP' s strategi c objectives,
including environmental objectives. Objectivesand targetsare
developed by calendar year (CY). For thethree-year period of CY
2001-2003, the following objectiveswere also commitments made
under the EPA National Environmental Performance Track:

e Commitment 1 - Reduction in routinely-generated hazardous
waste - achieve a62% reduction over the three-year period from
theCY 2000 basdline.

Reaults: CY 2001 - 69%, CY 2002 - 90%, CY 2003 - 90%.
Thisgoal was exceeded.

e Commitment 2 - Reduction in routinegeneration of condensateail
wastewater - achieve a 94% reduction over the three-year period
fromthe CY 2000 basdine,

Reaults: CY 2001 - 14%, CY 2002 - 51%, CY 2003 - 96%.
Thisgoal was exceeded.

e Commitment 3 - Reductionin total energy use- achievean 11%
reduction over thethree-year period from the CY 2000 basdlinein
combined e ectric and natural gas usage.

Results: CY 2001 - 22% over basdine, CY 2002 - 0.4%,
CY 2003-5.4%.

Thisgoal was not achieved. However, therewere no
“normalizing” factors considered. Had they been
incorporated, it islikely this goal would also have been
achieved.
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Table ECS-1 (continued)
Elements of the Environmental Management System
I mplementation at the WVDP

Objectivesand Tar gets e Commitment 4 - Removal of 22% (2,000 feet) of the asbestosinthe
(concluded) CY 2000 basdine.

Results: CY 2001 - 48% (4,354 feet) removed, CY 2002 - 25%
(2,213 feet) removed, CY 2003 - 1% (68 feet) removed.
This goal was exceeded.

Commitmentsfor CY 2004—2006 will besubmitted to the EPA for
approval in early 2004 as part of the National Environmental
Performance Track renewal application.

Environmental M anagement The WVDP has a pollution prevention program to conserve resources

Program and minimizewaste generation. The WV DP has a budgeting system
designed to ensurethat priorities are balanced and that resources
essential to theimplementation and control of theEM S are provided.

Sructureand All employeesat the WV DP have specific rolesand responsibilitiesin

Responsbility key areas, including environmental protection. Environmental and
waste management technical support personnel assist theline
organization with their environmental responsihilities.

Training, Awar eness Training on EM S requirements has been provided to staff whose

and Competence responsibilitiesincludeenvironmental protection. Thetraining
program includes general environmental awarenessfor all employees,
regulatory compliancetraining for select staff, and specific coursesfor
managers, internal assessors, EMSimplementation teams, and
operations personnel whose work can impact the environment.

Communication and The WV DP continuestoimprove processesfor internal and external

Community I nvolvement communi cationson environmental i ssues. Communicationswith the
local community include monthly meetingswith thelocal Citizen Task
Force and meetingswith the general public on aquarterly basis.
Notable community involvement activities by the WVDPin 2003
included the Annual Food Drive and participation in the United Way
Day of Caring.

EM SDocumentation WV DP has comprehensive, up-to-date written environmental policies
describing the EM S. Written procedures and manualstell staff how to
control processes and perform work at the WV DPin amanner that
protects the environment.
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Table ECS-1 (continued)
Elements of the Environmental Management System
I mplementation at the WVDP

Document Controal TheWV DP maintains a comprehens ve € ectroni c document control
system to ensure the effective management of procedural documents.
When facilitiesrequire additional proceduresto control their work,
document-control protocolsareimplemented to ensurethat workers
have access to the current version of procedures.

Operational Contral Operations at the WVDP are evaluated for the adequacy of current
controls to prevent impacts to the environment. Asneeded, additional
adminigtrative or engineered controlsareidentified and plansfor
upgradesand improvements are devel oped and implemented.

Emer gency Prepar edness The WVDP has an emergency preparedness and response program

and Reponse and specialized staff to providetimely response to hazardous material
releases or other environmental emergencies. Thisprogram includes
procedures for preventing, aswell asresponding to, emergencies.

M onitoringand M easurement Liquid effluent and air-emission monitoring hel psensurethe
effectiveness of controls, adherence to regulatory requirements, and
timely i dentification and i mplementation of corrective measures. The
WV DP has acomprehensive, sitewide environmental monitoring
program. Results arereported to regul atory agencies and summarized
inthisAnnual Site Environmental Report. In addition, theWVDP
assesses monitoring data for adverse trendsto determine site
performance, impacts from site conditions, and the need for proactive
Or corrective measures.

Nonconformanceand The WVDP continuestoimplement processes that identify and correct
Correctiveand Preventive problems. Thisincludes alessons|earned program to prevent
Actions recurrences, robust self-assessment and environmental assessment

programs, and an electronic action tracking system.

Records EMS-related records, including audit and training records, are
maintained to ensureintegrity, facilitateretrieval, and protect them
fromloss.

EM SAudit To periodically verify that the EMSis operating asintended,

assessments are conducted by DOE and its contractors. These
assessments are designed to ensure that nonconformances are
identified and addressed. In addition, compliance with regul atory
requirementsisverified through routine inspections, operational
evaluations, and periodic assessments and self-assessments.
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Table ECS-1 (concluded)
Elements of the Environmental Management System
| mplementation at the WVDP

Management Review In addition to audits, a management review process has been
established to involve top management in the overall assessment of
environmental performance, theEMS, and progress toward achieving
environmental goals. Thisreview also identifies, as necessary, the
need for changesto and continual improvement of the EMS.

Table ECS-2
West Valley Demonstration Project 2003 Air Quality
Noncompliance Episodes

Permit Type Facility Parameter Date(s) Exceeded Description/Solutions
EPANESHAP Al Al None None
NYSDEC Air Al Al None None

There were no episodes of noncompliance in 2003.
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Table ECS-3
West Valley Demonstration Project 2003 NPDES/SPDES*
Permit Noncompliance Episodes

Permit  Outfall(s) Parameter No. of No. of No. of Percent Description/
Type Permit Samples Compliant Compliance Solutions
Exceptions  Taken Samples** Samples
SPDES All All 3 1,243 1,240 99.8% Samplesanalyzed outside
allowableholdingtime/
Sampleholdingtime

requirements were reviened
with laboratory personnel.

SPDES 001 Surfactant 1 14 13 92.9% See above.
(asLAS
SDES 007 BOD, 1 36 35 97.2% See above.
SDES 007 TSS 1 36 35 97.2% See above.
SPDES  umof 001, BOD, 1 12 1n 91.7% See above.
007,008

* Radionudides are not regulated under the Ste’'s SPDES Permit. However, special requirements in the permit specify that the
concentration of radionuclidesin the dischargeis subject to requirements of DOE Order 5400.5.

** Sample count provided for outfall(s) identified in the second column, and parametersidentified in the third column.

Table ECS-4
Release of Property Containing Residual Radioactive Material
Approved Rationale Date Type Basis End Volume Total Maximum Collective
Limit of of for Use of Activity Individual Dose
Approval Material Release M aterial Dose
NA NA NA None NA NA 0 0 0 0
No property containing residual radioactivity was released in 2003.
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Table ECS-5
West Valley Demonstration Project Migratory Bird Nest Depredation Episodes
in 2003
Permit/License Type Parameter Permit/License Total Removed
Limit in 2003*
U.S. Fish and Widlife- Bird Depredation Permit Removal of Active Barn Swallow Nests 15 0
U.S. Fish and Widlife- Bird Depredation Permit Removal of Active American Robin Nests 15 0
U.S. Fish and Widlife- Bird Depredation Permit Removal of Active Eastern Phoebe Nests 5 1
NYSDEC - Bird Depredation License Removal of Migratory Bird Nests Not limited 10
* Removed under terms of permit issued in 2002 and modified in 2003.
Table ECS-6
Satus of EPCRA Reporting in 2003
EPCRA Section Description of Reporting Status*
EPCRA 302-303 Planning Noatification Yes
EPCRA 304 Extremely Hazardous Substance Not Required
Release Notification
EPCRA 311-312 Material Safety Data Sheet/Chemical Yes
Inventory
EPCRA 313 Toxic Release Inventory Reporting Not Required
* “Ves’ indicatesthat the site reported under the provision.
“No” indicates that the site should have reported but did not.
“Not Required” indicates that the site was not required to report under the provision.

Table ECS-7
Reportable Chemicals Above Threshold Planning
Quantities Sored at the WVDP in 2003

Hydrogen peroxide solution (35%) Gasoline
Liquid nitrogen |on-exchange media
Qils - various grades Sodium hydroxide
Portland cement Sulfuric acid
Diesel fuel #2
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Table ECS-8

West Valley Demonstration Project Environmental Permits

Permit Nameand  Agency/Permit Description 2003 Changes Satus
Number Type
West Vdley NY SDEC/Hazardous Providesinterim status No changesto Pat A. A No expiration date.
Demondration Project  |Waste under RCRA for trestment  |request for aPart B Permit
RCRA Pat A Permit and gorage of hazardous | Application wasreceived in
Application wade July 2003. The gpplication i}
currently under
development.

Artide 19 State Facility  [NYSDEC/Air Emissons  |Sitewidepermitincludes:  [None Effective 6/1/00. No
Air Permit * 1boiler expiration date.
(9-0422-00005/00091) + cold chemicd solids

trandfer sysem

* cold chemicd vesd

vent sysem

* cold chemicd vesd

dust-collection hood
Surry-fed ceramic mdter |EPA/NESHAP Surry-fed ceramicmdter  |None Permit gpproved 2/18/97.
(modificationto WWDP- radionudide emissons— No expiration date. Request]
687-01) process building main plant sack modified to modify submitted to the
ventilation 2/18/97 EPA 8/99.
Vitrification Fecility EPA/NESHAP Vitrification facility HYAC [None Permit gpproved 2/18/97.
HVAC Sygem sysemfor radionudlide No expiration date.

emissons
01-14 Building EPA/NESHAP Liquid waste treatment None Issued 10/5/87. Modified
Ventilaion System sysemventilation of 5/25/89. No expirdion
(WVDP-187-01) radionudideemissonsin date.

the 01-14 building
Contact Sze-Reduction |EPA/NESHAP Contact size-reductionand [None Issued 10/5/87. No
Fedility (WVDP-287-01) decontamination facility expirdtion date.

radionuclide emissons
Supernatant Treetment | EPA/NESHAP Supernatant treatment None Revisad 1/1/97. No
SystemyPermanent sysemventilation for expirdion date.
Ventilaion System radionucdlideemissons
(WVDP-387-01)
Outdoor Ventilated EPA/NESHAP Ten portableventilation None Issued 12/22/87. No
Endosures units for remova of expirdion date.
(WVDP-587-01) radionuclides
Sate Pollutant Discharge |NY SDEC/Waer Coversdischarges to surfacd Renewed on 9/10/03 with no] A draft permit modification
Elimination System watersfromvarious on-site |changes. addressng orm water
(NY0000973) 0Urces discharges, monitoring

modifications, and other
itemsis expected in 2004.
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Table ECS-8 (concluded)
West Valley Demonstration Project Environmental Permits

Permit Nameand  Agency/Permit Destription 2003 Changes Status
Number Type

Buffao Pollutant Buffa o Sewer Permit issued to hauler of | Renewed 6/30/03. Hauler must renew permit
Discharge Elimination | Authority/sanitary sewage |wagte from the wasteweter by 6/30/04.
System (03-05-TR096)  |and sawege dudge disposa |trestment facility
Fill Discharge Permit U.S Army Corps of Buttermilk Creek culvert  |None Issued 4/27/00. Expires
(94-973-29(4]) Eng nears/water repars and rallroad spur 4/27/05.

improvements
Freshwater Wetlands NY SDEC/Weter Buttermilk Creek culvert  |None Issued 3/31/00. Expires
Permit and Water Qudity repars and railroad spur 4/1/05.
Ceartification improvements
(9-0422-00005/00093)
Chemicd Bulk Storage  |NY SDEC/chemicd bulk  |Regigration of bulk storage | New registration issued Registration expires 7/5/05.
(9-000158) dorage tank tanks used for ligted 6/19/03. Anmoniatank

hazardous chemicds permanently dosed and

deleted fromregigtration
effective 6/19/03.
Petroleum Bulk Storage | NY SDEC/petroleumbulk | Registration of bulk storage | None Registration expires 9/2/06.
(9-008885) doragetank regigration  |tanks used for petroleum Will berenewed before
expiration.

Bird Depredation License| New York State Divison  |State licensefor theremova| License amended and NY Slicense expires
(DWP03-002) of Fish and Wildlife of dl nestsof migratory renewed on 7/8/03. 5/31/04. Renewd request

birds has been submitted.
Bird Depredation Permit |U.S. Fish and Wildlife Federd permit for the Permit renewed and Permit expires 5/31/04.
(MB747595-0) Sarvice limited taking of migratory |modified on 6/23/03. Renewa request has been

birds and active bird nests submitted.
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Chapter 1

ENVIRONMENTAL
PROGRAM
INFORMATION

| ntroduction

Thevitrified high-level radioactive waste (HLW)
presently stored at the Western New York Nuclear
Service Center (WNY NSC) on the West Valley
Demonstration Project (WV DP or Project) pre-
misesisthe by-product of the reprocessing of spent
nuclear fuel during thelate 1960s and early 1970s.
At that time, the WNYNSC was leased by
Nuclear Fud Services, Inc. (NFS) for acommer-
cid nuclear fuel reprocessing facility.

Asthe WNY NSC isno longer an active nuclear
fuel reprocessing facility, theenvironmental moni-
toring program focuses on measuring radioactiv-
ity and chemicals associated with the residual
by-products of the former NFS operations, the
Project’sformer HLW treatment operations, and
the Project’ soperations for management of HLW,
transuranic waste, and low-leve radioactivewaste
(LLW). Thefollowing information about the op-
erations at the WVDP and about radiation and
radioactivity will be useful in understanding the
activities of the Project and thetermsused inre-
porting theresults of environmenta test measure-
ments.

Radiation and Radioactivity. Radioactivity isa
characteristic of someelementsthat haveunstable
atomic nucle which spontaneoudly disintegrate or
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“decay” into atomic nuclel of another isotope or
element. (See isotope [p. GLO-6] in the Glos-
sary.) Thenuclel decay until only astable, nonra-
dioactive isotope remains. Depending on the
isotope, this process can take anywherefrom less
than a second to billions of years.

As atomic nuclel decay, radiation is released in
three main forms: alpha particles, betaparticles,
and gammarays. By emitting energy or particles,
the nucleus movestoward aless energetic, more
stable state.

Alpha Particles. An alpha particle, released by
decay, is afragment of amuch larger nucleus. It
consists of two protonsand two neutrons (similar
to the nucleus of ahelium atom) and is positively
charged. Compared to beta particles, alpha par-
ticles are relatively large and heavy and do not
travel very far when gected by adecaying nucleus.
Alpharadiation, therefore, is easily stopped by a
thin layer of material such as paper or skin. How-
ever, if radioactive material isingested or inhaled,
the alpha particles released inside the body can
damage soft internal tissues because all of their
energy isabsorbed by tissue cellsin theimmedi-
atevicinity of the decay. An example of analpha-
emitting radionuclideis the uranium isotope with
anatomicweight of 232 (uranium-232). Uranium-
232 wasinthe HLW mixture at the WVDPas a
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Radioactivity

Atoms that emit radiation are called radionuclides. Radionuclides are unstable isotopes of an
element that have the same number of protons but different numbers of neutrons, resulting in
different atomic masses. For example, the element hydrogen has two stable isotopes, hydro-
gen-1 (HY) and hydrogen-2 (H?) (deuterium), and one radioactive isotope, hydrogen-3 (H3)
(tritium). The numbers following the element’s symbol identify the atomic mass, which is the
number of protons plus neutrons in the nucleus. Thus, H! has one proton and no neutrons, H2
has one proton and one neutron, and H3 has one proton and two neutrons.

When radioactive atoms decay by emitting radiation, the daughter products that result may be
either radioactive or stable. Generally, radionuclides with high atomic numbers, such as
uranium-238 and plutonium-239, have many generations of radioactive progeny. For ex-
ample, the radioactive decay of plutonium-239 creates uranium-235, thorium-231, protac-
tinlum-231, and so on, through 11 progeny until only the stable isotope lead-207 remains.

Radionuclides with lower atomic numbers often have no more than one daughter. For ex-
ample, strontium-90 has one radioactive daughter, yttrium-90, which finally decays into stable
zirconium; cobalt-60 decays directly to stable nickel with no intermediate nuclide.

The time required for half of the radioactivity of a radionuclide to decay is referred to as the
radionuclide’s half-life. Each radionuclide has a unique half-life; both strontium-90 and
cesium-137 have half-lives of approximately 30 years while plutonium-239 has a half-life of
24,110 years. Knowledge of radionuclide half-lives is often used to estimate past and future
inventories of radioactive material. For example, a 1.0-millicurie source of cesium-137 in
2000 would have measured 2.0 millicuries in 1970 and will be 0.5 millicuries in 2030.

Radiation emitted by radionuclides may consist of electromagnetic rays, such as x-rays and
gamma rays, or charged particles, such as alpha and beta particles. A radionuclide may emit
one or more of these radiations at characteristic energies that can be used to identify them.

Background Radiation

Background radiation is always present, and everyone is constantly exposed to low levels of
such radiation from both naturally-occurring and man-made sources. In the United Sates the
average total annual exposure to low-level background radiation is estimated to be about
360 millirem (mrem) or 3.6 millisieverts (mSv). Most of this radiation, approximately 295
mrem (2.95 mSv), comes from natural sources. The rest comes from medical procedures, con-
sumer products, and other man-made sources (NCRP Report 93, 1987). (See Figure 2-1
[p. 2-3] in Chapter 2, Environmental Radiological Program Information.)

Background radiation includes cosmic rays; the decay of natural elements, such as potas-
sium, uranium, thorium, and radon; and radiation from sources such as chemical fertilizers,
smoke detectors, and televisions. Actual doses vary depending on such factors as geographic
location, building ventilation, and personal health and habits.
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result of athorium-based nuclear fuel reprocess-
ing campaign conducted by NFS. Uranium-232
has been detected in liquid waste streams.

Beta Particles. A beta particleis an electron that
results from the breakdown of aneutroninara
dioactive nucleus. Beta particles are small com-
pared with dphaparticles, travel at ahigher speed
(closeto the speed of light), and can be stopped
by amaterial suchaswood or aluminum lessthan
aninchthick. If betaparticlesarereleased inside
the body, they do much less damage than an equal
number of alpha particles. This is because beta
particles are smaller, faster, and have less of a
charge; betaparticles deposit energy intissue cells
over alarger volumethan alphaparticles. Stron-
tium-90, afissonproduct, isanexampleof abeta-
emitting radionuclide. (Seefission[p. GLO-5] in
the Glossary.) Strontium-90 isfound inthe stabi-
lized supernatant.

Gamma Rays. Gamma rays are high-energy
“packets’ of eectromagnetic radiation, called pho-
tons, that are emitted from the nucleus. They are
similar to x-rays but generaly have a shorter
wavel ength, and therefore are more energetic than
x-rays. If the alpha or beta particle released by
the decaying nucleus does not carry off al the
energy generated by the nuclear disintegration, the
excess energy may be emitted asgammarays. If
the released energy is high, a very penetrating
gamma ray is produced that can be effectively
reduced only by shielding consisting of several
inches of a dense material, such as lead, or of
water or concrete several feet thick. Although
large amounts of gammaradiation are dangerous,
gammaraysare aso used in many lifesaving medi-
ca procedures. An example of agamma-emitting
radionuclideisbarium-137m, ashort-lived daugh-
ter product of cesum-137. Both barium-137mand
itsprecursor, cesium-137, are mgor constituents
of theWVDP high-level radioactivewaste.
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Measurement of Radioactivity. The rate at
which radiation is emitted from a disintegrating
nucleus can be described by the number of decay
events or nuclear transformationsthat occur ina
radioactive materia over afixed period of time.
This process of emitting energy, or radioactivity,
ismeasured in curies (Ci) or becquerels (BQ).

Thecurieis based onthedecay rate of theradio-
nuclideradium-226. Onegram of radium-226 de-
caysat therate of 37 billion nuclear disintegrations
per second (3.7E+10 d/s), so one curie equals 37
billion nuclear disintegrations per second. One
becquerel equals one decay, or disintegration, per
second. (Seethe Scientific Notation section at the
back of thisreport [UOM-2] or pp. 1-5 and 1-6 of
this chapter for information on exponentiation(i.e.,
the use of “E” to mean the power of 10].)

Very small amountsof radioactivity are sometimes
measured inpicocuries. A picocurieisone-trillionth
(1E-12) of acurie, equal to 3.7E-02 disintegra
tionsper second (3.7E-02 BQ), or 2.22 disintegra-
tionsper minute.

M easurement of Dose. The amount of energy
absorbed by thereceiving materia ismeasuredin
rads (radiation absorbed dose). A rad is 100 ergs
of radiation energy absorbed per gram of mate-
rial. (An ergisthe approximateamount of energy
necessary to lift a mosquito one-sixteenth of an
inch.) “Dose” isameans of expressing theamount
of energy absorbed, taking into account the ef-
fects of different kinds of radiation.

Alpha, beta, and gammaradiation affect the body
todifferent degrees. Eachtypeof radiationisgiven
aquality factor that indicates the extent of human
cell damage it can cause compared with equal
amounts of other ionizing radiation energy. Alpha
particles cause 20 times as much damagetoin-
ternal tissues as x-rays, so apharadiation has a
quality factor of 20, compared to gamma rays,
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X-rays, or betaparticles, all of which haveaqual-
ity factor of 1.

The unit of dose measurement to humansis the
rem (roentgen-equivalent-man). (See rem and
roentgen [pp. GLO-10and GLO-11] inthe Glos-
sary.) The number of rem are equa to the num-
ber of rad multiplied by the quality factor for each
type of radiation. Dose can aso be expressed in
sieverts. Onesievert equals 100 rem.

Environmental Monitoring
Program Overview

Exposure of human beings to radioactivity from
site activitieswould be primarily through air, wa
ter, and food. At the WV DP dl three pathways
aremonitored, but air and surfacewater pathways
are the two primary near-term means by which
radioactive material can move off site.

The geology of the site (types of soil and bed-
rock), the hydrology (location and flow of surface
water and groundwater), and meteorological char-
acteristics of the site (wind speed, patterns, and
direction) areall considered in evaluating poten-
tial exposurethrough the mgor pathways.

The on-site and off-site monitoring program at the
WV DP includes measuring the concentration of
alpha and beta radioactivity, conventionaly re-
ferredtoas” grossalpha’ and “grossbeta,” inair
and water effluents. M easuring thetotal alphaand
beta radioactivity from key locations, which can
be donewithinamatter of hours, producesacom-
prehensive picture of on-site and off-sitelevel s of
radioactivity from all sources. For aU.S. Depart-
ment of Energy (DOE) site such as the WVDP,
frequent updating and tracking of the overal lev-
elsof radioactivity in effluentsisan important tool
inmaintaining acceptabl e operations.
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More-detailed measurements are also made for
specific radionuclides. Strontium-90 and cesium-
137 are measured because they have been previ-
ously detected in WVDP waste materials.
Radiation from other important radionuclides, such
astritium or iodine-129, is not sufficiently ener-
getic to be detected by gross measurement tech-
niques, sothese must be analyzed separately using
methods with greater senstivity. Heavy elements,
such as uranium, plutonium, and americium, re-
quirespecia analysisto be measured becausethey
exist in such small concentrations in the WV DP
environs.

The radionuclides monitored at the Project are
those that might produce relatively higher doses
or that are most abundant in air and water efflu-
ents. Because man-made sources of radiation at
the Project have been decaying for morethanthirty
years, the monitoring program does not routinely
include short-lived radionuclides, that is, isotopes
withahalf-lifeof lessthantwo years, whichwould
havelessthan 1/1,000 of theorigind radioactivity
remaining. (SeeAppendix BC for the schedule of
samples and radionuclides measured and Appen-
dix KC, TableK-1 for alisting of the half-lives of
radionuclides measured in WV DP samples and
related DOE protection standards, such asthe de-
rived concentration guides[DCGs]. Seealso the
discussion of DCGs|[facing page].)

Data Reporting. Because the decay of radioac-
tiveatomsisarandom process, thereisan inher-
ent uncertainty associated with all measurements
of environmental radioactivity. This can bedem-
onstrated by repeatedly measuring the number of
atomsthat decay inaradioactive sample over some
fixed period of time. Theresult of such an experi-
ment would be a range of values for which the
average value would provide the best indication
of how many radioactive atoms were present in
thesample.
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Derived Concentration Guides

A derived concentration guide (DCG) is defined by the DOE in DOE Order 5400.5 as the concen-
tration of a radionuclide in air or water that, under conditions of continuous exposure by one
exposure mode (i.e., ingestion of water, immersion in air, or inhalation) for one year, would result
in an effective dose equivalent of 100 mrem (1 mSv) to a “ reference man.” (See “ reference man” in
the Glossary [p.GLO-10].) These concentrations — DCGs — are used as reference screening leves
to enable WWVDP personnel reviewing effluent and environmental data to decide if further investi-
gation is needed. (See Table K-1C, Appendix K for a list of DCGs)

For liquid effluent screening purposes, the percentages of the DCGs for all radionuclides present
are summed. If the total is less than 100%, then the effluent complies with the DOE guideline.
DCGs are also compared with radionuclide concentrations from these sources to verify that Best
Available Technology standards for treatment of water are being met.

The DOE provides DCGs for airborne radionuclides in locations where members of the public
could, over an extended period of time, breathe air containing contaminants. DCGs are only
applicable to radionuclides in air breathed by members of the public. DCGs may be used as a
comparative basis for screening concentrations from air emission points.

DOE Orders and federal regulations require that the hypothetical dose to the public from facility
effluents be estimated using specific computer codes. (See Dose Assessment Methodology
[p- 2-25] in Chapter 2, Environmental Radiological Program Information.) Doses estimated for
VWVDP activities are calculated using actual site data and are not related directly to summed
DCG values. Dose estimates for liquid effluents are based on the product of radionuclide quan-
tities released and the site-specific dose equivalent effects for that radionuclide. Although air-
borne DCGs are used for comparison purposes, the more stringent U.S. Environmental Protection
Agency (EPA) National Emission Sandards for Hazardous Air Pollutants regulate Project air-
borne effluents at the point of release. For a consistent guide to relative concentrations, both air
and water sampling results are compared with DCGs throughout this report.

Inactua practice an environmental sample usu-
ally ismeasured for radioactivity only once. The
inherent uncertainty of the measurement, then,
stems from the fact that it cannot be known
whether the result that was obtained from one
measurement is higher or lower than the “true’
vaue.

Theterm confidenceinterval isused to describe
the range of measurement values above and be-
low thetest result withinwhichthe“true” vaueis
expected to lie. (See confidence interval in the
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Glossary [p. GLO-2].) Thisintervd isderived sta-
tigicaly. Thewidth of theinterval isbased prima-
rily on a predetermined confidencelevel, that is,
the probability that the confidence interval actu-
ally encompasses the “true” value. The WVDP
environmental monitoring program uses a 95%
confidenceleve for dl radioactivity measurements
and calcul ates confidence intervals accordingly.

The confidenceinterval around ameasured value

isindicated by the plus-or-minus(x) vauefollow-
ing theresult (e.g., 5.30+3.6E-09 uCi/mL ), with
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the exponent of 10 expressed as “E-09.” Ex-
pressed indecimd form, theresult 5.30+3.6E-09
would be 0.00000000530+0.0000000036 puCi/mL .
A samplemeasurement expressed thisway is cor-
rectly interpreted to mean “there is a 95% prob-
ability that the concentration of radioactivity inthis
sampleis between 1.7E-09 pCi/mL and 8.9E-09
pCi/mL.” (Seedso Scientific Notation [p. UOM-
2] a the end of thisreport.) If the confidencein-
terva for themeasured valueincludes zero (e.g.,
5.30+6.5E-09 uCi/mL), thevalueisconsidered to
be below the detection limit. The valueslisted in
tables of radioactivity measurements in the ap-
pendicesinclude the confidence interval regard-
less of the detection limit value.

In general, the detection limit is the minimum
amount of constituent or material of interest de-
tected by an instrument or method that can be
distinguished from background and instrument
noise. Thus, thedetection limit isthelowest value
at whichasampleresult showsagtatistically posi-
tive difference from a sample in which no con-
stituent is present.

Nonradiologicda dataconventiondly are presented
without an associated uncertainty and are ex-
pressed by the detection limit prefaced by a“less-
than” symbol (<) if that analyte was not
measurable. (See also DataAssessment and Re-
porting [p. 5-7] in Chapter 5, Quality Assurance.)

Units of measure, as used in this document, are
listed onp. UOM-1. Inthetext, traditional radio-
logical units (e.g., rem, rad, curie, roentgen) are
presentedfirst, followed by Systeme Internationale
(S.1.) units. Nonradiological measurements are
presented in English units, withthemetric equiva
lent noted in parentheses. A conversion chart for
comparing traditiona and S.I. radidlogica unitsand
English and metric nonradiological unitsis pre-
sented onp. UOM-2.
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Changes in the 2003 Environmental Moni-
toring Program. Several modificationstotheen-
vironmental sampling and surveillance network
were made in 2003 to better reflect current facil-
ity status.

 Air monitoring at ANSEISK, backup for the
vitrification facility heating, ventilation, and air-
conditioning system, was discontinued at the end
of March 2003. It wasrestarted in October 2003
for operational reasons and became the primary
ventilation sampling point (ANV ITSK) whenthe
origina locationfor ANVITSK was shut down.

* Air monitoring at thelow-level waste treatment
facility ventilation (ANLLW2V) was discontinued
at theend of M arch 2003 because continued moni-
toring has confirmed that releases are at very low
levels.

» The nonradiological parameter list for surface
water monitoring locations WNSPO0OG6,
WNSWAMP, WNSW74A, WFBCBKG, and
WFBCTCB was modified to assess compliance
with New York State Water Quality Standards.

 Strontium-90 analysis of sanitary waste dis-
charge samples (location WNSP007) was added
onaquarterly basis.

* Quarterly strontium-90 and gammarisotopic
analyses were added for surface water monitor-
ing locations WNSP005, WNERB53, and
WNFCR67.

* Monitoring of cooling water from plant systems
(location WNCOOLW) was changed frommonthly
to quarterly and strontium-90 analysiswas added.

 Annua strontium-90 and gammeaxi sotopic analy-

ses were added for the standing water
(WNSTAW-series) monitoring locations.
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» Monitoring frequency for potable water sam-
pling locationsWNDNKEL, WNDNKMS, and
WNDNKM Pwas changed from monthly to aro-
tating, quarterly basis. No contamination has been
noted in these samples in over adecade of sam-

pling.

* Quarterly technetium-99 analysis was added
for surfacewater monitoring locationsWFBCTCB
and WFFELBR to monitor for the radionuclide
after effluents leave the site.

» Annud strontium-90 andysiswas added for off-
stewdl locationsWFWEL 01 through WFWEL 10.

* Air and soil sampling was discontinued at the
secondary background locationin Nashville, New
York (locationsAFNASHV and SFNASHV). His-
torica sampling hasprovided asubstantia quantity
of datafor usein background comparisons. Sam-
pling will continue & the primary background loca-
tion.

» Milk sampling was discontinued at the northern
background location BFMCTLN after the first
quarter of 2003. Sampling will continue at the
southern background location.

» Sampling of hay was deleted from the program
because these data are not directly used in dose
assessments and because no radionuclides have
been detected in hay since monitoring began in
the 1980s.

» Redundant background thermoluminescent do-
simeter locations DFTLD17, DFTLD37, and
DFTLDA41 used for monitoring exposure levels
were deleted from the program.

SeeAppendix BC for adetailed summary of the

program changes and the sample points and pa-
rameters measured in 2003.
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Completion of Vitrification

High-level radioactivewaste from NFS operations
was originaly stored intwo of four underground
tanks (tanks 8D-2 and 8D-4). Contentsinthetanks
were pretreated to remove sodium salts and sul-
fatesand most of the radioactive cesium, and re-
sulting wasteswerefixed into about 20,000 drums
of cemented LLW. Vitrification of the HLW be-
ganin 1996 and continued through most of 2002.
(Seethe 2002 WV DPANnua Site Environmental
Report [WVNSCO and URS, 2003] for acom-
plete description of the vitrification process.)

Over thecoursedf vitrification, morethan 12.2 million
cesium/strontium curiesweretransferred tothevit-
rificationfacility and 275 canisterswerefilled. Two
additiona waste canisters were generated when
the melter was evacuated. The melter was shut
downin September 2002. Canigersare being ored
inashielded cdl inthemain plant, theformer chemi-
ca processing cell, and are being maintained until a
disposd facility becomesavailable.

2003 Activitiesat theWVDP

TheWV DP senvironmental management system
(EMYS) isanimportant factor inthe environmental
monitoring program and the accomplishment of
itsmission. Significant components, initiatives, and
accomplishments at the WV DPin 2003 aresum-
marized below.

Decontamination. Initial decontamination efforts
inthemain plant focused on the process mechani-
cd cdl (PMC) and thegenera purposecell (GPC)
to place the cellsin a safer configuration for fu-
turefacility decommissioning. Following aseries
of infrastructure upgrades, decontamination work
beganinthe PMCin 2001 and inthe GPC in 2002.
Initial debrisremoval inboth cellswas completed
in2003. Efforts have now shifted to the removal
of excess equipment.
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Preparationsfor the decontamination of the south
side of the product purification cell was initiated
in 2002 and thework was completed in Septem-
ber 2003. Decontamination of extraction cell 2is
inprogress.

Fuel storageracks, canisters, and debriswerere-
moved from thefuel receiving and storage (FRS)
pool. The water was drained from the fuel stor-
age pool and the cask unloading pool, the walls
were decontaminated and afixativewas applied,
and the floorswere grouted. Thiswork was com-
pletedin 2003.

A plan for decontamination and dismantlement of
thevitrification facility wasprepared in 2003. Dis-
mantlement is scheduled to beginin 2004.

Spent Nuclear Fuel Shipment Completed. In
2003, two dud-purpose shipping and storage casks
containing spent nuclear fuel were safely trans-
ported from the WV DP to the Idaho Nationa
Engineering and Environmental Laboratory
(INEEL). The casks were specifically designed
to ship this fuel to the INEEL and storeit until a
federal repository isavailable for disposal.

A dedicated train was used to ship the containers
over 2,300 milesthrough 11 states, onetribd terri-
tory, and five Federa Railroad Administrationre-
gionswithout incident. Morethan 22 state agencies
worked directly with DOE and other federa agen-
cies, aswell asthefour involvedralroads, in plan-
ning and preparing for this shipment.

Preparations had been completed in 2001 when
the shipment was postponed due to the need to
complete other work that was in progress at the
INEEL. DOE natified thecorridor statesand tribes
in December 2002 of itsintent to conduct theship-
ment in 2003, based on the planning and prepara-
tion completed in 2001 with changes that were
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limited to only those that were essential to safety
and/or task completion.

Shipment planning and conduct were consistent
with DOE M 460.2-1, Radioactive Material
Transportation Practices Manual, issued in
2002. DOE worked with the corridor states and
tribe on route eval uation and selection, emergency
response preparedness, security planning, shipment
timing, and genera coordinationissues.

Remote-Handled Waste Facility Construc-
tion. As part of project operations, various con-
taminated materials/components have been
removed fromtheformer processbuilding and are
instorage awaiting disposal. Inaddition, asefforts
increase toward eventual decommissioning, addi-
tional materialsand componentswill beremoved
from the waste tank farm and the former process
building. Before these waste materials can be
shipped for disposal, they have to be character-
ized, sorted, processed as necessary, and pack-
aged to meet regulatory requirements for
transportation. Construction of the remote-handled
wagtefacility (RHWF) sarted in September 2000
and continued throughout 2003. The RHWF will
be used to process and package these highly-con-
taminated, high-activity, solid radioactive wastes.
Thefacility is schedul ed to begin operations dur-
ing calendar year 2004.

Environmental M anagement of AqueousRa-
dioactive Waste. Water containing radioactive
material from site process operationsis collected
and treated in the low-level waste trestment fa-
cility (LLWTF). (Water from the sanitary system,
which does not contain added radioactive mate-
rial, ismanaged in aseparate system.)

Thetreated process water is held, sampled, and
andyzed beforeit isreleased through aNew York
State Pollutant Discharge Elimination System
(SPDES)-permitted outfall. In 2003, about 15.0
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milliongallons (56.7 million liters) of water were
treated inthe LLWTF system, which includesthe
low-level waste treatment building (LLW?2) and
associated halding lagoons, and discharged through
outfall 001, thelagoon 3weir. Thetotal 2003 dis-
charge waters contained an estimated 14.6 milli-
curies of gross alphaplusgross betaradioactivity.
Comparablereleasesduring the previous 18 years
averaged about 33 millicuries per year. The 2003
release was about 44% of thisaverage. (SeeOver-
view of Water Effluent and Ambient Surface
Water Monitoring [p. 2-5] in Chapter 2.)

Approximately 0.23 curiesof tritiumwerereleased
in WV DP-controlled liquid effluents in 2003 —
about 20% of the 18-year averageof 1.17 curies.

Environmental Management of AirborneRa-
dioactive Emissions. Ventilated air fromthevari-
ous WV DPfadilitiesissampled continuoudly during
operation for both particulate matter and for gas-
eous radioactivity. Inadditiontomonitorsthat darm
if particulate matter radioactivity increasesabove
pre-set levels, the sample media are analyzed in
the laboratory for the specific radionuclides that
are present in the radioactive materials being
handled.

Air used to ventilate thefacilities where radioac-
tive material cleanup processes are being con-
ducted is passed through filtration devices before
being emitted to the atmosphere. Thesefiltration
devices are generaly more effective for particu-
late matter than for gaseous radioactivity. For this
reason, facility air emissions tend to contain a
greater amount of gaseous radioactivity (e.g., tri-
tium and iodine-129) than radioactivity associated
with particulate matter (e.g., strontium-90 and
cesium-137). However, gaseous radionuclide
emissions still remain so far below the most re-
strictive regulatory limit for public safety that ad-
ditional treatment technologies beyond those
already provided are not necessary.
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Gaseous radioactivity emissions from the main
plant in 2003, thefirst full year sincevitrification
was completed, included approximately 2.41 mil-
licuriesof tritium (as hydrogentritium oxide) and
0.065 millicuries of iodine-129. (See Chapter 2 [p.
2-27] for adiscussion of iodine-129 emissionsfrom
the main plant stack.) As expected, these 2003
vauesare quitelow incomparisonto valuesfrom
1997, ayear inwhich the vitrification system was
inoperationfor the entire year at arelatively high
rateof production. In 1997, tritium and iodine-129
emissionswere 140 millicuriesand 7.43 millicur-

ies, respectively.

Particulate matter radioactive emissonsfrom the
main plant in 2003 included approximately 0.05
millicuries of gross beta-emitting radioactivity and
0.002 millicuries of grossalpha-emitting radioac-
tivity. In 1997, beta-emitting and alpha-emitting ra-
dioactivity emissionswere 0.4 millicuriesand 0.001
millicuries, respectively.

Environmental Management of Radiological
Exposure. Radiological exposures measured at
on-site monitoring locations DNTL D24, |ocated
near the chemical process cell waste storage area
(CPC-WSA), and DNTLDS36, located near the
drumcell, have generdly shown decreasesfor sev-
eral years. (SeeFig. A-10[p. A-10] for theloca-
tions of these two monitoring points.) Exposure
dataareshowninFigures1-1and 1-2 (p. 1-10).

Although exposure values have generally been
declining at DNTLD36, the graph shows an in-
creasein 2003. Wastes from decontamination of
the FRS were stored near the drum cell in the
first and second quarters of 2003 and produced
exposurerates as much as threetimes higher than
those normally measured at DNTLD36. Oncethe
FRS waste was removed, measured results re-
turned to normal and the average expasure noted
inthethird and fourth quarters of 2003 was about
33 mR/quarter.
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* Results from DNTLD36 were elevated for thefirst and second quarters of 2003 when decontamination
wastes from the FRS were temporarily stored near the drum cell.

Figure 1-2. Annual Average Exposure at the Drum Cell (DNTLD36)
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Thebeginning of thelong-term steady decreasein
exposureat DNTLD24 carrelateswell withtheces-
sation of placement of waste containersinthe CPC-
WSA in 1987 and with the decay of the mix of
isotopesin the stored waste. The decreases noted
at DNTLD36 can beattributed to the cessation of
the placement of waste drumsin thedrum cell, as
well asthedecay of themix of isotopesinthestored
waste over time, and to the revised stacking plan
initiated in 1990, which changed the arrangement
of wasteand shield drumsinthedrum cell.

Unplanned Radiological Releases. Therewere
no unplanned airborne or liquid radiological re-
leases on-siteor to the off-site environment from
the Projectin 2003.

NRC-Licensed Disposal Area (NDA) Inter-
ceptor Trench and Pretreatment System.
Radi oactively-contaminated n-dodecane, in com-
bination withtributyl phosphate (TBP), wasdis-
covered at the northern boundary of the NDA in
1983, shortly after the DOE assumed control of
the WV DP site. Extensive sampling and monitor-
ing through 1989 revealed the possibility that the
n-dodecane/TBP could migrate. To containmigra:
tion of this subsurface radioactive organic con-
taminant, an interceptor trench and liquid
pretreatment system (L PS) were built.

Asinpreviousyears, in 2003 no water containing
TBP was encountered inthetrench and no water
wastreated by the L PS. Approximately 370,000
gdlons (1,400,000 liters) of radiologically contami-
nated water were collected from the interceptor
trench and transferred to the LLWTF for trest-
ment during the year. Results of surface and
groundwater monitoring inthe vicinity of thetrench
are discussed in Chapter 2 under South Plateau
Surface Water and NDA Interceptor Trench (p.
2-9) and in Chapter 4 under Resultsof Monitoring
attheNDA (p. 4-11).
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Waste Minimization Program. TheWV DPfor-
malized awaste minimization programin 1991 to
reduce the generation of L LW, mixed waste, and
hazardouswaste. This programis acomprehen-
sive and continua effort to prevent or minimize
pollution, withthe overall goasof reducing health
and safety risks, protecting the environment, and
complying with all federal and state regulations.
(Seedsothe Environmental Compliance Summary;,
Waste Minimizationand Pollution Prevention[p.
ECS-5] and p. 1-17 of thischapter.)

Pollution Prevention Awareness Program.
The WV DP's Pallution Prevention (P2) Aware-
ness Programisasignificant part of the Project’s
waste minimization program. The goal of the pro-
gram isto make all employees aware of the im-
portanceof pollution prevention both at work and
at home.

A crucial component of the P2 Awareness Pro-
gram a the WV DP is the Pollution Prevention
Coordinators group. This group communicates,
shares, and publicizes prevention, reduction, re-
use, and recycling informationto all departments
at the WV DP. The P2 Coordinators identify and
facilitate the implementation of effective source-
reduction, reuse, recycling, and procurement of
recycled products. The WV DP employsanincen-
tive-based program (the Bright Ideas Program)
to encourage waste stream reduction/elimination,
energy savings, and affirmative procurement. This
program continues to foster cost savings and
avoidances resulting from waste minimization and
P2 activities.

Waste Management. The WVDP continued
accomplishmentsinreducing and dimingting waste
generated by ste activities. Reductionsinthegen-
eration of low-level radioactive waste, mixed
waste, hazardous waste, industrial wastes, and
sanitary waste, such as paper, plastic, wood, and
scrap metal were targeted.
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Waste minimization and recycling activities dur-
ing 2003 resulted in reduced waste generationand
cost savings. To accomplish this, the following
itemswererecycled:

* paper and paper products- 108 tons (97.9 met-
rictons)

* scrap metals- 62.1 tons (56.3 metric tons)
* other materials - 412 tons (374 metric tons).

L ow-L evel RadioactiveWaste Shipping Pro-
gram. The WVDP initiated the LLW shipping
programin 1997 to reducetheinventory of legacy
and newly-generated waste stored onrsite. Todate,
morethan 189,000 cubicfeet (5,350 cubic meters)
of LLW have been safely shipped for off-sitedis-
posal. In the past, most waste was sent to com-
mercid disposal facilities. However, in July 2001,
the WV DP was approved to ship LLW to the
NevadaTest Site (NTS), aDOE facility. To date,
more than 18,000 cubic feet of waste have been
safely shippedtoNTS.

Incalendar year (CY) 2003, atotal of about 46,500
cubic feet (1,320 cubic meters) of LLW was
shipped. Thirteen shipmentsweremadeto NTS,
for atotal volume of about 13,800 cubic feet (390
cubic meters) of waste disposed. Commerdia ship-
ments included 12 truckloads, for a volume of
about 32,800 cubic feet (929 cubic meters). The
larger volume of wasteinless truckl oads was due
to the significant volume reduction obtained from
waste-compacting operations.

National Environmental Policy Act (NEPA)
Activities. Under NEPA, the DOE isrequired to
consider the overall environmental effects of its
proposed actions or federal projects. The
President’s Council on Environmenta Quality es-
tablished ascreening system of analyses and docu-
mentation that requires each proposed action to

1-12
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be categorized according to the extent of its po-
tential environmental effect. The levels of docu-
mentation include categorical exclusions (CXs),
environmental assessments (EAS), and environ-
mental impact statements (EI Ss).

Categorical exclusions evauate and document
actions that will not have a significant effect on
the environment. Environmental assessments
evaluate the extent to which the proposed action
will affect the environment. If a proposed action
has the potential for significant effects, an EISis
prepared that describes proposed aternativesto
an action and explainsthe effects.

Facility maintenance, decontamination activities,
and minor projectsthat support HLW vitrification
are documented and submitted for approval as
CXs, dthough EAsoccasionally are necessary for
larger-scaleactivities.

In December 1988, the DOE published a joint
Notice of Intent (NOI) with the New York State
Energy Research and Development Authority
(NY SERDA) to prepare an EIS for the comple-
tion of the WV DP and closure of thefacilities at
the WNYNSC.

Thedraft EIS, which describesthe potential envi-
ronmental effects associated with Project comple-
tion and various site closure alternatives, was
completed in 1996 and released without a pre-
ferred dternative for a six-month public review
and comment period. Having met throughout 1997
and 1998 to review dternatives presented in the
draft EIS, the Task Force (see inset [facing
page]) issued theWest Valley Citizen Task Force
Final Report (July 29, 1998). Thisreport provided
recommendations and advice on the development
of a preferred aternative. The Task Force con-
tinuesto meet and discussissuesrelated to Project
completion and site closure decision-making.
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Because the Nuclear Regulatory Commission
(NRC) isauthorized by the West Valley Demon-
stration Project Act to prescribe decommission-
ing criteriafor the WV DP, from 1998 until early
2002 the NRC worked to devel op those decom-
missioning criteriathrough aseries of draft policy
papersand public meetings.

The DOE and NY SERDA continue efforts to
reach agreement on a preferred aternative and
agency respond bilities for decommissioning and/
or long-term stewardship at the WVDP and the
WNYNSC. In 2001, DOE formally initiated its
plan to revise the scope of the 1996 draft EIS by
splitting that scope into two separate documents.
Thedecision-making process has been separated
into two phases by revising the scope of the 1996
draft EIS. Re-scoping will alow two separate en-
vironmenta impact statements—onefor near-term
waste management decision-making and onefor
final decommissioning and/or long-term steward-
ship decision-making.

DOE published aFederal Register (FR) NOI on
March 26, 2001 (66 FR 16447) formally announc-
ing itsrescoping plan and preparation of thewaste
management EIS.

DOE dso published anAdvance NOI on Novem-
ber 6, 2001 (66 FR 56090) announcing its com-
mitment to begin work, in cooperation with
NY SERDA, on the Decommissioning and/or
Long-Term Stewardship EIS.

In January 2002, the NRC announced that it was
issuing itsfinal policy statement establishing the
criteriaof itsexisting license termination rule as
the decommissioning criteriafor the WV DP.

OnFebruary 1, 2002, the NRC issued its Deconm+
missioning Criteria for the West Valley Dem-
onstration Project (M-32) at the West Valley
Ste; Final Policy Satement inthe Federal Reg-
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West Valley Citizen Task Force

In addition to the public comment process
required by the National Environmental
Policy Act, the New York State Energy
Research and Development Authority, with
participation from the DOE, formed the
West Valley Citizen Task Force in January
1997. The mission of the Task Force is to
provide advice on the completion of the
West Valley Demonstration Project and
cleanup, closure, and/or long-term man-
agement of the facilities at the site. The
Task Force process has helped illuminate
the various interests and concerns of the
community, increased the two-way flow of
information between the site managers and
the community, and provided an effective
way for the Task Force members to estab-
lish mutually-agreed-upon recommenda-
tions for the site managers to consider in
their decision-making process.

ister (67 FR 5003). The Final Policy Statement
appliesthe NRC’sLicense Termination Rule (10
CFR Part 20, Subpart E) asthedecommissioning
criteriafor theWV DP and asthe decommission-
ing god for theentire WNY NSC.

DOE published an NOI on March 13, 2003 (68
FR 12044) announcing itsintent to prepare, in co-
operationwithNY SERDA, The Decommission-
ing and/or Long-Term Stewardship EIS. DOE and
NY SERDA are joint lead agencies on this EIS.
TheEPA, theNRC, and theNew York State De-
partment of Environmental Conservation
(NY SDEC) are cooperating agencieson The De-
commissioning and/or Long-Term Stewardship
EIS.

Work on preparation of The Decommissioning
and/or Long-Term Stewardship EIS continued in
2003. OnMay 16, 2003, DOE issued the draft of
the Waste Management EIS (68 FR 26587) for
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public comment. DOE is considering public com-
ments received, and revisiting the draft EIS ac-
cordingly, for anticipated completion of thewaste
management EISin 2004.

Self-Assessments. Self-assessments continued
to be conducted in 2003 to review the manage-
ment and effectiveness of the WV DP environ-
mental protection and monitoring programs.
Results of these self-assessments are evaluated
and corrective actions are tracked through to
completion. Overdl results of these self-assess-
ments found that the WV DP continued to imple-
ment quality requirements and in some cases
improve the quality of the environmental protec-
tion and monitoring program. (See the Environ-
mental Compliance Summary [p. ECS-17] and
Chapter 5, Quality Assurance[p. 5-6].)

Occupational Safety and Environmental
Training. The safety of personnel who are in-
volved inindustrial operationsunder DOE cogni-
zanceisprotected by standards mandated by DOE
Order 440.1A, Worker Protection Management
for DOE Federal and Contractor Employees,
which directs compliance with specific Occupa-
tional Safety and Health Act (OSHA) require-
ments. This act governs diverse occupational
hazards ranging from electrical safety and pro-
tectionfrom fire to the handling of hazardous ma-
terials. The purpose of OSHA istomaintainasafe
and healthy working environment for employees.
Hazardous waste operations and emergency re-
sponse regulationsrequirethat employees at treat-
ment, storage, and disposal facilities, particularly
those who may be exposed to health and safety
hazards during hazardous waste operations, re-
ceivetraining appropriaetotheir job functionand
responsibilities. The WV DP environmenta, health,
and safety training matrix identifies the specific
training requirements for such employees.
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The WVDP provides basic 24-hour hazardous
waste operations and emergency response train-
ing. (Emergency response training includes spill
response measures and controlling contamination
of groundwater.) The WV DPtrains decontamina
tionworkersand their supervisorsaccording tothe
40-hour program for hazardous waste operations
and emergency response to meet the additional
OSHA training requirements of acleanup site. The
additional training providesworkerswithinforma:
tion and techniquesfor decontamination operations.

Training programs aso contain information on
waste minimization, pollution prevention, and the
WV DP environmental management program.
Besidesthis standard training, employeeswork-
inginradiologica areasreceive additional training
on subjects such as understanding radiation and
radiation warning signs, dosimetry, and respiratory
protection. In addition, quaification standards for
specificjob functions at the site are required and
maintained. These programs have evolved into a
comprehensive curriculum of knowledge and kills
necessary to maintain the health and safety of em-
ployees and ensure the continued compliance of
the WVDP,

Medical emergencies on-site are handled by the
WVDP Emergency Medical Response Team.
Thisteam consists of on-ste professond medical
saff and volunteer New York State-certified emer-
gency medical technicians.

Any person working a the WVDP who has a
personal photo badge receives general employee
training that covers health and safety, emergency
response, and environmental complianceissues.
All vigitors to the WV DP receive a site-specific
briefing on safety and emergency procedures be-
fore being admitted to the site.
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Voluntary Protection Program STAR Status.
On May 5, 2000 the WV DP received Voluntary
Protection Program (V PP) STAR status, the high-
est safety award givenwithin OSHA or the DOE.
Thisprestigious award was granted inrecognition
of the WV DP’sexcellent worker safety and health
programs. (See also the Environmental Compli-
ance Summary [p. ECS-16].)

The WVDP has reaffirmed its commitment to
DOE’s VPP. During the 2003 reporting period,
theVPPwasreviewed as part of theannual inte-
grated safety management system (ISMS) review.
The DOE completed an on-site review of theV PP
program and has beenrecertified asaDOE-V PP
STAR site. At the annual V PP Participants Na
tional Conference, the WV DP was awarded the
DOE's Star of ExcellenceAward. TheWVDPis
the only site to receive this award for three con-
secutive years. Thisaward is given to sites with
outstanding safety programs.

Employees of the WVDP reached one million
consecutive safework hours on September 1, 2003
and one year without a lost-time work accident
on November 20, 2003. They were awarded the
Washington Group Internationa President’sAward
for Safety on December 18, 2003.

Environmental Management System Imple-
mentation. The Project’s environmental manage-
ment system providesthebasic policy and direction
for work at the WV DP through procedures that
support proactive management, environmental
stewardship, and the integration of appropriate
technologiesthroughout all aspectsof work at the
WVDP. EMS implementationis summarized in
TableECS-1 (pp. ECS-19t0 ECS-23).

The WVDP EMS satisfies requirements of the
new DOE Order 450.1, Environmental Protection
Program. (Seethe discussion of new DOE Order
450.1inthe Environmental Compliance Summary
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[pp. ECS-1and ECS-2].) TheEM Sisdsoincom-
pliancewith the Code of Environmenta Manage-
ment Principles (CEMP) for federa agenciesand
International Organization for Standardization
14001, Environmental Management Systems:
Specification for Guidance and Use, whichisbe-
ing implemented worldwide. The CEM P was de-
veloped by the EPA in responseto Executive Order
(EO) 12856, Federal Compliance with Right-to-
Know Laws and Pollution Prevention Require-
ments, in order to serveasthebasisfor responsible
environmental management. (EO 12856 was re-
voked inApril 2000 by EO 13148, Greening the
Government Through Leadershipin Environmen-
tal Management.)

Following the principles and performance objec-
tives of the CEMP helps to ensure that afedera
facility’ senvironmental performanceis proactive,
flexible, cost-effective, and sustainable. The
WV DP has maintained its charter membershipin
the EPA’s Nationa Environmental Performance
Track program for implementation of thisEM S.
(Seeinset [p. 1-16].) Themost recent self-assess-
ment by West Valley Nuclear Services Co.
(WVNSCO), performed inAugust 2003, verified
that the EM'S continues to be effectively imple-
mented at the WVDP.

Integrated Safety Management System
Implementation. A plantointegrate environmen-
tal, safety, and health (ES& H) management pro-
grams at the WV DP was developed and initiated
at the WV DP during 1998. During development
of theISM S, the EM S was identified as an inte-
gra part of thel SM'S. Environmental subject mat-
ter experts participate on asitewide work review
group to review work plans, identify ES&H con-
cerns, and specify practices that ensure work is
performed safely.

Implementation of anISM S at the WV DP, includ-
ingthe EM S, was verified by the DOE Ohio Field

Calendar Year 2003
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| National
4 Environmental

PerformanceTrack

.S. Environmental Protection Agency

The National Environmental Performance
Track is designed to recognize and encour-
age top environmental performers — those
who go beyond compliance with regulatory
requirements to attain levels of environmen-
tal performance and management that ben-
efit people, communities, and the environment.

The logo identifies those facilities that qualify
for Achievement Track membership. Achieve-
ment Track facilities can participate in a peer
exchange network to share experience,
benchmark each other’s performance, share
information on successful practices and strat-
egies, and receive recognition for their work
at state and local levels. The WVDP was
awarded charter membership in this program

Officein November 1998. Themost recent self-
assessment by WV NSCO, performed inAugust
2003, verified that the ISM S continues to be ef-
fectively implemented at the WVDP. An annual
ISM Sreview by the DOE occurred in December
2003. DOE specifically looked at the integration
of EM S into the ISM'S and confirmed results of
the WV NSCO sdf-assessment.

Perfor mance M easur es

Performance measures can be used to evaluate
effectiveness, efficiency, quality, timeliness, pro-
ductivity, safety, or other areasthat reflect achieve-
mentsrelated to organization or processgoals, and
can be used as atool toidentify the need to ingti-
tute changes.
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The performance measures applicable to opera-
tions conducted at the WVDP, discussed here,
reflect process performance related to wastewa-
ter treatment in the LLW treatment facility, the
identification of spillsand releases, the reduction
in the generation of wastes, the potential radio-
logical dose received by the maximally exposed
off-site individual (MEOSI), and the transfer of
HLW to the vitrification system.

Radiation Doses to the Maximally-Exposed
Off-SiteIndividual. One of the most important
pieces of information derived from environmental
monitoring program dataisthe potentid radiologi-
cal doseto an off-site individua from on-site ac-
tivities. As an overall assessment of Project
activities and the effectiveness of the as-low-as-
reasonably-achievable concept, the effective ra-
diological dose to the MEOS! is an indicator of
well-managed radiologica operations. Theeffec-
tive dose equivdents for air effluent emissions,
liquid effluent discharges, and other liquid rel eases
(suchasswamp drainage) from 1994 through 2003
are graphed in Figure 1-3 (facing page). Note
that thesum of these valuesiswell below the DOE
standard of 100 mrem per year. Theseconsistently-
low resultsindicate that radiological activities at
the site are well-controlled. (See aso Table 2-6
[p. 2-28] in Chapter 2, Environmental Radiol ogi-
ca Program Information.)

SatePollutant Dischar ge Elimination System
Permit Limit Exceptions. Effective operation
of thesitewastewater treatment facilitiesisindi-
cated by compliancewith the gpplicabledischarge
permit limitations. A pproximately 60 parameters
are monitored regularly as part of the SPDES
Permit requirements. Theandyticd resultsarere-
ported toNY SDEC viaDischargeMonitoring Re-
ports, required under the SPDES program.

Althoughthegod of the low-leve waste trestment
fadility and wastewater treatment facility operations
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is to maintain effluent water quality consistently
withinthe permit requirements, occasionally SPDES
Permit limit exceptionsdo occur. All SPDES Per-
mit limit exceptionsare evauated to determinethar
causeand toidentify corrective measures.

A Water Task Team, composed of WVDP per-
sonnel with expertisein wastewater engineering,
treatment plant operations and process monitor-
ing, and National Pollutant Discharge Elimination
System/SPDES permitting and compliance, was
formed in 1995 to address the causes of these
exceptions. The Water Task Team's efforts pro-
duced three consecutive years (1998, 1999, and
2000) with no permit limit exceptions. IN 2001, one
permit limit exception for total recoverable lead
occurred at outfall 008 —the french drain for the
LLWTF lagoon system. Therewere no SPDES-
effluent limit exceptions during 2002 or 2003. (See
Fig.1-4[p. 1-18].)

Although exceptions arenot dways related to op-
erating deficiencies, correctiveactionsmay include
improved operation or trestment techniques. IN1997

the WVDP natified NY SDEC of the presence of
mercury intheinfluent wastewater tothe LLWTF
and of itslikely presenceat outfal 001 at concen-
trations below the detectablelevel of 0.2 ug/L. In
2002, amodification tothe SPDES Permit required
that samples being collected for measurement of
mercury be anayzed in duplicate by Method 245.1
(withamethod detection level of 0.2 ug/L) and by
newer, more-sensitive, Method 1631. Reaults of the
comparison are reported to NY SDEC on aquar-
terly basis. Resultsfrom Method 1631 in 2003 were
consistent with those from Method 245.1. (See
Chapter 3, Mercury Analytical Method Study [p.
3-2], for adiscussion of thisstudy.)

Waste Minimization and Pollution Preven-
tion. In 2003 the WV DP continued its program
of reducing and eliminating the amount of waste
generated from site activities. Emphasis on good
businesspractices, source-reduction, and recycling
continued to reduce the generation of low-level
radioactive waste, mixed waste, hazardous waste,
industrial wastes, and sanitary wastes, suchaspa-
per, glass, plastic, wood, and scrap metal.

0.1

Effective Dose Equivalent (mrem)

1994 1995 1996 1997

W Air Effluent Emissions

Liquid Effluent Discharges

1999 2000 2001 2002 2003

O Other Liquid Releases

Figure 1-3. Annual Effective Dose Equivalent to the Maximally-Exposed Off-Site Individual
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A number of waste streams have been

20

&

tracked over this period. Hazardous
waste and industrial waste volumes

have been tracked separately for vitri-
fication-related and nonvitrification-re-

lated waste streams since vitrification
began in 1996. To maintain historical

Number of Exceptions
o B

comparability, thepercentagesin Figure
0 1-5includeonly the nonvitrification por-

196 1996 1997 1998 1999 2000 201 202 2008
Figure 1-4. Yearly SPDES Effluent Limit Exceptions

tions of these two waste streams.

Spills and Releases. Chemical spills
greater than the applicable reportable

To demonstrate the effectiveness of the waste
minimization program, agraph of the percentage
of waste reduction achieved above theannua goa
for each category is presented in Figure 1-5 (fac-
ing page) for CY s 1996 through 2003.

TheWV DP set thefollowing cumulative nonvitri-
ficationwaste-reductiongoasfor fisca year 2003:
a70% reductioninthegeneration of LLW, a75%
reductionin the generation of mixed waste, a65%
reduction inthe generation of hazardouswaste, a
55% reductioninthe generation of industrial waste,
and a70% reduction inthe generation of sanitary
waste. These goals were based on quantities of
routinewaste generated in 1993. (Asof fiscal year
2002, al WV DP pallution preventiongoalsarein
alignment with the DOE’s pollution prevention
goals, which are based on afederal fiscal year.)
All but two of these goals were exceeded during
fiscal year 2003. LLW generation was reduced
by 65%, missing the established goal of 70% by
just 5%. Mixed waste generation was reduced by
85%, hazardous waste by 88%, industrial waste
by 86%, and sanitary waste generation was re-
duced by 50%, below the goal of 70%. (Sanitary
waste generation during fiscal year 2003 exceeded
expectations due to construction of the RHWF,
personnd staffing changes, and siteinitiativesto
improve housekeeping.)

VWWDP Annual Ste Environmental Report

quantity must be reported immediately
toNY SDEC, the Nationa Response Center, and
other agencies asrequired. There were no report-
ablechemical spillsduring 2003.

Petroleum spills greater than five gallons— or of
any amount that travel to waters of the state —
must be reported immediately to the NY SDEC
spill hotline and entered inthe WV DP' s monthly
log. Therewereno reportable petroleum spillsin
2003. Figure 1-6 (facing page) is abar graph of
immediately-reportablespills from 1996 to 2003.
Preventionisthe best means of protection against
oil, chemical, and hazardous substance spills or
releases. WV DP employees are trained in appli-
cable standard operating proceduresfor equipment
that they use, and best management practiceshave
been developed that identify potentia spill sources
and preventive measuresthat will reducethelike-
lihood of releases. Spill training, notification, and
reporting policies have aso been developed toem-
phasize theresponsibility of eechemployeetore-
port spills immediately upon discovery. This
first-line reporting helps to ensure that spillswill
be properly documented and mitigated in accor-
dance with applicableregulations.
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Figure 1-5. Percentage of Waste-Reduction-Exceeding Goals
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Figure 1-6. Number of Immediately Reportable

Spills or Releases
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Chapter 2

ENVIRONMENTAL
RADIOLOGICAL
PROGRAM
INFORMATION

Radiation in theEnvironment

Sour cesof Radiation

Members of the public are routinely exposed to
ionizing radiation from both natura and man-made
sources. The National Council on Radiation Pro-
tection and Measurements (NCRP) Report 93
(1987Db) estimatesthat an individual living inthe
United States (U.S.) receives an average annual
effective dose equivalent of about 360 millirem
(mrem) (3.6 milliseverts[mSv]). (lonizing radia:
tionand radiation effects are described onp. 2-2.)

While most of the radiation dose received by the
genera publicisfrom natural background sources,
man-made sources of radiation also contributeto
theaverage dose. Such sourcesinclude diagnos-
tic and therapeutic x-rays, nuclear medicine, fall-
out residues from atmospheric nuclear weapons
tests, effluents from nuclear fuel-cyclefacilities,
and consumer products such as smoke detectors
and cigarettes. (SeeFigure2-1onp. 2-3.)

Routineactivities at the West Valley Demonstra-
tion Project (WV DP or Project) have the poten-
tid torelease radioactive or hazardous substances
that could affect the environment.
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Exposur e Pathways

Theradionuclides present at theWVDP siteare
residues from the reprocessing of commercial
nuclear fuel during the 1960s and early 1970s. A
very small fraction of these radionuclides is re-
leased off-site during the year through ventilation
systems and liquid discharges. These releases
makeanegligiblecontribution to theradiaion dose
to the surrounding population through several ex-
posure pathways.

An exposure pathway consists of a way for a
source of contamination or radiation to be trans-
ported by environmental mediato areceptor where
exposureto contaminantsmay occur. For example,
amember of the public could be exposed to low
concentrations of radioactive particul ates carried
by prevaling winds.

The potential pathways of exposure from Project
emissionsareinhaation of gases and particulates,
ingestion of locally-grown food products, con-
sumption of fish, beef, and venison, and exposure
to externd penetrating radiation emitted from con-
taminated materials. Table 2-1 (p. 2-4) summa-
rizesthe potential exposure pathwaysfor theloca
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lonizng Radiation

Radiation can be damaging if, in colliding with other matter, the alpha or beta particles or gamma
rays knock electrons loose from the absorber atoms. This process is called ionization, and the radia-
tion that produces it is referred to as ionizing radiation. lonization changes an eectrically neutral
atom, in which the positively charged protons and the negatively charged electrons balance each
other, into a charged atom called an ion. An ion can be either positively or negatively charged.
Various kinds of ionizing radiation produce different degrees of damage.

Potential Effects of Radiation

Biological effects of radiation can be either somatic or genetic. Somatic effects are effects to radia-
tion exposure that are limited to the exposed individual. For example, sufficiently high exposure to
radiation can cause clouding of the lens of the eye or a decrease in white blood cdlls.

Radiation can also cause chromosomes to break or rearrange themselves or to join incorrectly with
other chromosomes. These changes may produce genetic effects and may show up in future genera-
tions. Radiation-produced genetic defects and mutations in the offspring of an exposed parent,
while not positively identified in humans, have been observed in some animal studies.

The effect of radiation depends on the amount absorbed within a given exposure time. The only
observable effect of an instantaneous whole-body dose of 50 rem (0.5 Sv) might be a temporary
reduction in white blood cell count. An instantaneous dose of 100-200 rem (12 Sv) might cause
additional temporary effects, such as vomiting, but usually would have no long-lasting side effects.
Assessng biological damage from low-level radiation is difficult because other factors can cause
the same symptoms as radiation exposure. Moreover, the body is able to repair damage caused by
low-level radiation. There have been no documented effects from exposures of less than 10 rem.

The effect most often associated with exposure to relatively high levels of radiation appears to be an
increased risk of cancer. However, scientists have not been able to demondrate with certainty that
exposure to low-levd radiation causes an increase in injurious biological effects, nor have they been
able to determine if there is a level of radiation exposure beow which there are no biological effects.

Health Effects of Low-Leva Radiation

Radionuclides entering the body through air, water, or food are distributed in different organs of the
body. For example, isotopes of iodine concentrate in the thyroid. Srontium, plutonium, and ameri-
cium isotopes concentrate in the skeleton. When inhaled, particulate uranium and plutonium iso-
topes may remain in the lungsfor a long period of time. Some radionuclides such as tritium, carbon-14,
or cesum-137 are distributed uniformly throughout the body. Thus, depending on the radionuclide,
some organs may receive quite different doses. Moreover, at the same dose levds, certain organs
(such as the breast) are more prone to developing a fatal cancer than other organs (such as the
thyroid).

Because of the uncertainty and difficulty in measuring the incidence of increased cancer resulting
from exposure to ionizing radiation, to be conservative, a linear modd is used to predict health risks
from low levels of radiation. This model assumes that there is a risk associated with all dose levels
even though the body may effectively repair damage incurred from low levels of alpha, beta, and
gamma radiations.
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Dose to the Public

off-site population and describes the rationaefor
including or excluding each pathway when calcu-
lating dose from the WV DP. For instance, drink-
ing water is not considered as a pathway for
exposure from the WV DP because surveys re-
ved ed that local residents do not use Cattaraugus
Creek as asource of drinking water.

Land Use Survey

Periodic surveysof local residents provideinfor-
mation about local family sizes, sources of food,
and gardening practices. In early 2003, censusin-
formation from calendar year (CY') 2000 was used
to update population files used for dose assess-
ment. Information from the most recent land use
survey, conducted in early 2002, was used to con-
firm thelocations of the nearest residences. These
parameters are required for computer model sthat
are used for the annual dose assessments. (See
the discussion of Dose Assessment M ethodol ogy
[p. 2-25] for moreinformation on calculation of
dosetothepublic.)

Doseto the Public

Each year the potential radiological dose to the
publicthat is attributable to operations and efflu-
entsfrom the WV DPis assessed to verify that no
individual could credibly have received a dose
exceeding thelimits established by theregulatory
agencies.

Estimated doses are compared directly with cur-
rent radiation standards established by the U.S.
Department of Energy (DOE) and the U.S. Envi-
ronmental Protection Agency (EPA) for protec-
tion of the public. Thesevaues areaso compared
with the annual dose an average resident of the
U.S. receivesfrom natural background radiation
and to doses reported in previous years for the
Project. Figure 2-1 (bel ow) showstherdative con-
tribution to the annua doseinmrem from natural
and man-made sourcesin comparisonwiththees-
timated cadendar year 2003 maximum individual
dose from the WVDP. (Units of dose measure-
ment are explained in detail on p. 2-26.)

350
300 | 25
Gosnic, ground level (28)
250+ Terrestrial (28)
Internal (39 200
§ 200
>
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E 1501
100 - Cther (9
65 / Consurrer Products (10)
Nudlear Medicine (14)
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1 — X-Rays () 0®
0 ‘ ‘
Natura Man-Made WDP Airline Crew Member

Figure 2-1. Comparison of Doses From Natural and Man-Made Sourcesto the Dose From 2003 WVDP Effluents
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As can be seen in Figure 2-1, natural sources of
radiation contribute 295 mrem (2.95 mSv) and
man-made sources contribute 65 mrem (0.65 mSv)
of thetota annual U.S. average dose of 360 mrem
(3.60mSv). In2003, the WV DP contributed avery
small amount (0.034 mrem [0.00034 mSv]) of the
total annua man-made radiation dose to the maxi-
mally exposed off-siteindividual (MEOSI) resid-
ing near the WV DP. This is much less than the
average dosereceived from using consumer prod-
ucts and isinsignificant compared to the federa
standard of 100 mrem alowed fromany DOE site
operations in a calendar year or the 295 mrem
received annually from natura sources. The dose
from WV DP operationsa soissmdl compared to
the estimated average additional dose an airline

crew member typically receivesfrom cosmicra-
diation (200900 mrem/year).

The results of these conservative dose calcula
tions demonstratethat the potential maximum dose
to an off-site resident is well below permissible
standards and is consistent with the as-low-as-
reasonably-achievable (ALARA) philosophy of ra-
diation protection.

The following sections describe the monitoring
program used to measure radiationinthe environ-
ment near the WV DP and the methods used and
results of dose assessments using these measure-
ments. (See Routine Monitoring Program [p. 2-5]
and Radiologica Effluentsand Dose[p. 2-25].)

Exposure Pathway and Transporting Medium
Inhalation: gases and particulatesin air

(included)

Ingestion: cultivated crops
(included)

Ingestion: surface and groundwater
(excluded)

Ingestion: fish, beef, venison, and milk
(included)

External exposure; radiation emanating
from particulates and gases directly from air or

(included)

Table 2-1
Potential Local Off-Site Exposure Pathways Under Existing WVDP Conditions

surface water or indirectly from surface deposition

Reason for Inclusion/Exclusion

Off-gtetransport of contaminantsfromWVDP
stacks or resuspended particulates from soils
or water

Local agricultural productsirrigated with
potentially-contaminated surface or
groundwater; foliar deposition and uptake of
deposited airborne contaminants

No documented use of local surface water or
downgradient groundwater wells as drinking
water by local residents

Fish exposed to contaminants in water or
sediments may be consumed; beef, venison,
and milk consumption following deposition of
transported airborne and surface water
contaminants

Transport of air particulates and gases to off-
Site receptors; transport of contaminantsin
surface water and direct exposure during
stream use and swimming

VWVDP Annual Ste Environmental Report
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Overview of Water Effluent and Ambient Surface Water Monitoring

RoutineM onitoring Program

Radiological Sampling
Program Overview

Samplesfrom environmental medialistedin Table
2-1(p. 2-4) arecollected each year and measured
for radioactivity. Environmental sampling locations
are shown on mapsin Appendix A and the com-
plete environmenta monitoring scheduleis sum-
marized inAppendix BC. This schedule provides
information on monitoring and reporting require-
ments and the types and extent of sampling and
monitoring at each location. An explanation of the
codes that identify the sample medium and the
specific sampling or monitoring location is aso
found inAppendix BC. For example, asamplelo-
cation code such as AFGRVAL indicates an air
sample (A), collected off-site (F), at the Great
Valley (GRVAL) sampling station. These codes
are used throughout this report for ease of refer-
ence and to be consistent with the data reported
intheappendices.

The food pathway is monitored by collecting
samples of beef, milk, and produce at near-site
and remote locations, samples of fish upstream
and downstream of the site, and venison samples
from near-site deer and deer taken from back-
ground locations. Stream sediments are sampled
upstream and downstream of the WV DP, and both
on-site groundwater and off-site drinking water
are routinely sampled. Direct radiation is moni-
tored on-site, at the perimeter of the site, in com-
munities near thesite, and at background locations.

The primary focus of themonitoring program, how-
ever, is on surface water and air pathways, as
these are the principal means of transport of ra-
dionuclides from the WV DP.
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Liquid and air effluents are monitored on-site by
collecting samples at locations where radioactiv-
ity or other regulated substances are released or
might be released. Release pointsinclude water
effluent outfallsand plant ventilation stacks.

Surface water samples are collected within the
Project area from ponds, swamps, seeps, and
drainage channelsthat flow through the Western
New York Nuclear Service Center (WNYNSC)
and then off-siteinto Cattaraugus Creek.

Both surfacewater and air samples are collected
at site perimeter locations where the highest off-
site concentrations of transported radionuclides
might be expected. Samples are also collected at
remote locations to provide background concen-
tration datafor comparisonwith datafrom on-site
and near-site samples.

Overview of Water Effluent
and Ambient Surface Water
Monitoring

TheWV DPsiteisdrained by severa small streams.
(See Surface Water Hydrology of theWest Valley
Sitein Chapter 4 [p. 4-2] and Figs. A-2 [p. A-2]
andA-3[p.A-3].) Frank’sCreek flowsaong and
receives drainage from the south plateau. As
Frank’s Creek flows northward, it is joined by a
tributary, Erdman Brook, which receives effluent
from the low-level waste treatment facility
(LLWTF). Onthenorth plateau, beyond the Project
fence line, the north and northeast swamp areas
and Quarry Creek draininto Frank’s Creek.

Frank’s Creek continues across the WNY NSC

and flowsinto Buttermilk Creek, which leavesthe
WNY NSC and enters Cattaraugus Creek.
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Liquid effluentsfrom threelocations (the LLWTF
and thetwo natural drainages from the northeast
and north swamps) are primary contributorsto site
dose estimates. (See Predicted Dose From Water-
borne Releases [p. 2-29] for an estimate of the
dose attributable to these waterborne effluents.)

Low-Level Waste Treatment Facility Efflu-
ent. Thedischargefrom the LLWTF through the
lagoon 3 weir (WNSP0OO1 on Fig. A-2 [p. A-2])
into Erdman Brook isthe largest single source of
radioactivity released to surface watersfrom the
Project. There were seven batch rel eases total-
ing about 15.0 milliongallons (56.7 million liters)
in2003.

The total amounts of radioactivity from specific
radionuclidesinthelagoon 3 effluent arelisted in
Appendix CC, Table C-2A. The annual average
concentration of each radionuclide is divided by

attau Ao

its corresponding DOE derived concentrationguide
(DCG) todeterminewhat percentage of the DCG
wasreleased. (DCGsarediscussed onp. 1-5. DOE
DCGsfor radionuclides of interest at the WV DP
arefound inAppendix K€, TableK-1.) AsaDOE
policy, the sum of the percentages calculated for
all radionuclidesreleased should not exceed 100%.

The combined annua average of radionuclide cor+
centrations from lagoon 3 effluent in 2003 was
approximately 29.3% of the DCGs. (See Table
C-2BC.) Thisiswithin the range of average con-
centrations over thelast ten years (about 22% to
47%, averaging approximately 35%).

The low-level waste treatment facility was de-
signed to efficiently remove strontium-90 and ce-
sium-137, the more prevalent of the long-lived
fission products in WV DP wastewaters. Other
radionuclides, such as uranium isotopes, arealso
removed toalesser extent. Uranium isotopesare
found in WV DP liquid waste because they were
present in the nuclear fuel that was once repro-
cessed a thesite. Uranium-232, amgjor contribu-
tor to the combined DCG in lagoon 3 effluent,
averaged about 11% of its DCG in 2003. Varia
tionsin liquid effluent radionuclideratios continue
to reflect thedynamic nature of the waste streams
being processed through the LLWTF.

Outfall WNSP0OO1 and other selected discharge
points are aso monitored for nonradiologica pa-
rametersunder theNew York State Pollutant Dis-
charge Elimination System program. See Chapter
3, Environmental Nonradiologica Program Infor-
mation.

Northeast Swamp and North Swamp Drain-
age. The northeast swamp sampling location
(WNSWAMP) is used to monitor surface water
drainage from the northeastern portion of the site’s
north plateau. The north swamp sampling point
(WNSWT74A) is used to monitor drainage to

Collecting a Sample at a Sream Sampling Location
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Overview of Water Effluent and Ambient Surface Water Monitoring

Quarry Creek from the northern portion of the
plateau. (SeeFig.A-2 [p.A-2].) Thesetwodrain-
ages conduct surface water and emergent ground-
water off-site.

Gross dphaand gross betaindicator resultsfrom
WNSW74A and WNSWAMP are compared with
thosefrom other surface water locationsin Tables
2-2and 2-3 (p. 2-8). Datasummariesfrom these
two locations are found in Tables C-3C and
C-3DC. Elevated gross beta concentrations at
WNSWAMP, first noted in 1993, continued to be
elevated through 2003. Gross betaactivity at this
locationislargely attributableto strontium-90. (See
Special Groundwater Monitoring [p. 4-12].) Con-
centrationsof al radioisotopic parameters detected
at the two locations, other than strontium-90 at
WNSWAMP, were less than 1% of the respec-
tive DCGsfor these parameters.

Strontium-90 concentrations at WNSWAMP in
2003 averaged 7.08E-07 uCi/mL (26.2Bg/L), less
than one-half of the average result in 2002. (See
Chapter 4, Fig. 4-4 [p. 4-14] for agraph of annu-
alized average strontium-90 concentrations at
WNSWAMPin 2003.) Eventhough waterswith
elevated strontium-90 concentrationsdrain from
WNSWAMPInto Frank’s Creek, concentrations
inwaters collected from Cattaraugus Creek down-
stream at the first point of access by the genera
public (WFFEL BR) were not significantly differ-
ent fromthose at background location WFBIGBR,
upstream of the location where site drainage en-
ters Cattaraugus Creek. (See Off-Site Surface
Water [p. 2-11].)

Other North Plateau Surface Waters and
Water Effluent. DischargesfromWNSP001 and
WNSP007 leavethe sitethrough point WNSPOO6.
Radiologicd results of analysesfrom WNSP006
and WNSP0O07 aresummarizedin Table C-4C and
Table C-2MC, respectively.
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VWNSP006. WNSPOO06 is located more than 2.5
miles (4.0 km) upstream from Thomas Corners
Road, thelast monitoring point before Buttermilk
Creek leavesthe WNY NSC and before the pub-
lic has access to the creek waters.

Gross alpha and gross beta data from location
WNSP006 arenoted in Tables2-2 and 2-3 (p. 2-8)
for comparison with sampling results from other
surface water locations. As shown in Table 2-3,
gross beta results for WNSPO06 are generally
higher than those at off-sitelocations. Figure 2-2
(p. 2-9) showstheten-year trends of gross alpha,
gross beta, and tritium concentrations at
WNSPOO06. Fluctuations over this period reflect
variable concentrations in treated WV DP liquid
effluent being released from the site.

Many of the constituents detected in effluent from
WNSPOO01 were not detectable a short distance
downstream at location WNSPO06. Except for
strontium-90, al radionuclides detected werefound
at concentrations lower than 1% of the respec-
tive DCG Thehighest strontium-90 concentration
at WNSPOO06 in 2003 was2.93E-08 uCi/mL (1.08
Bg/L), whichislessthan 3% of its DCG (1E-06
pCi/mL).

Average concentrations for the radiological pa-
rameters detected at WNSP0O7 in 2003 werea so
at small percentages of their respective DCGs.

WNSP005 and WNCOOLW. Sampling point
WNSPO05 monitorsoverland drainege and ground-
water seepage on the east side of the main plant
and WNCOOLW monitors coolant water from a
contained basin within the facility. Summaries of
radiologica datafor WNSP005 and WNCOOLW
arefound in Tables C-3A and C-3HC.

Average grassal pha, tritium, and cesum-137 con-

centrations for both locations were below detec-
tion levels in 2003. Although gross beta and
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Table 2-2

2003 Gross Alpha Concentrations at Surface Water Sampling Locations

Location

Off-Ste

WFBCBKG
WFBCTCB
WFBIGBR
WHELBR

On-Site

WNNDADR
WNSPO06
WNSW74A
WNSWAMP

2003 Gross Beta Concentrations at Surface Water

Location

Off-te

WFBCBKG
WFBCTCB
WFBIGBR
WHELBR

On-Site

WNNDADR
WNSP006
WNSW74A
WNSWAMP

Number of
Samples

RRRK

SEREREN

Number of
Samples

RRRK

SEREREN

Range

(uCi/mL)

<5.80E-10t0 1.08E-09
<4.90E-10t0 1.44E-09
<7.06E-10t0 1.29E-09
<7.67E-10t02.55E-09

<0.16E-10t0 1.24E-09
<8.59E-10t08.05E-09
<1.08E-09t03.26E-09
<1.26E-09t02.67E-09

(Ba/L)

<2.15E-02t03.98E-02
<1.81E-02t05.34E-02
<2.61E-02t04.77E-02
<2.84E-02t09.44E-02

<3.39E-02t04.59E-02
<3.18E-02t02.98E-01
<3.98E-02t01.21E-01
<4.66E-02t09.87E-02

Table 2-3

Range

(uCi/mL)

<1.23E-09t04.76E-09

6.10E-09109.98E-09
<1.24E-09t06.00E-09
<1.88E-09t07.10E-09

1.50E-07t02.26E-07
1.48E-08101.08E-07
7.43E-09102.87E-08
5.85E-08103.83E-06
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(Ba/L)

<4.54E-02t01.76E-01

2.26E-011t03.69E-01
<4.57E-02t02.22E-01
<6.96E-02t02.63E-01

5.53E+00t08.37E+00
5.48E-01103.98E+00
2.756-01t01.06E+00
2.16E+00t01.42E+02

Annual Average

(uCi/mL)

4.87+6.81E-10
5.75+7.62E-10
0.24+1.03E-09
0.92+1.17E-09

0.86+1.34E-09
0.94+1.44E-09
-0.17+319E-09
0.20+2.11E-09

(Ba/L)

1.80+2.52E-02
2.13+2.82E-02
0.88+3.82E-02
340+4.32E-02

3.20+4.97E-02
349+5.32E-02
-0.06+118E-01
0.74+7.79E-02

Sampling Locations

Annual Average

(uCi/mL)

2.36+1.21E-09
7.84+1.53E-09
2.49+2 00E-09
3.77+1.78E-09

1.83+0.06E-07
3.82+0.38E-08
1.38+0.50E-08
1.44+0.02E-06

(Ba/L)

8.73+4.40E-02
290+0.57E-01
9.21+7.30E-02
1.40+0.66E-01

6.78+0.23E+00
141+014E+00

511+1.84E-01
5.34+0.07E+01
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Figure 2-2. Ten-Year Trendsof GrossAlpha, GrossBeta, and Tritium Concentrations
at Sampling Location WNSP006
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strontium-90 were detected at both locations, re-
sultswerefar below the strontium-90 DCG

South Plateau SurfaceWater and NDA Inter-
ceptor Trench. Two inactive underground radio-
active waste disposal areas, the Nuclear
Regulatory Commission (NRC)-Licensed Dis-
posal Area (NDA) and the State-Licensed Dis-
posa Area (SDA), lieon the south plateau of the
site. (The SDA ismanaged by the New York State
Energy Research and Development Authority
[NYSERDA].) The drum cell, an aboveground
structure used to store approximately 20,000
drums of processed low-leve radioactive waste,
islocated nearby. Surfacewaters, whichflow from
the south to the north, areroutinely monitored at
several points around these areas. (See Fig. A-2
[p.A-2].) In addition to the routine samples col-
lected by the WV DP, samples are collected and
analyzed by the New York State Department of
Health (NY SDOH) at the two stream sampling
points that receive drainage from the south pla-
teau, WNFRC67 and WNERB53.
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NRC-Licensed Disposal Area. Sampling point
WNNDATR isasump at the lowest point in the
collection trench system that intercepts ground-
water from the northeastern and northwestern
sides of the NDA. Water collected underground
at thislocationis pumped tothe LLWTF for treat-
ment prior to discharge at outfall WNSPOOL1. (See
p. 1-11 for an explanation of the NDA Interceptor
Trench and Pretreatment System.) If contamina-
tion were to migrate through the NDA,, it would
most likely be first detected in samples from
WNNDATR.

Surface water drainage downstream of the NDA
is monitored at WNNDADR. Further down-
stream, water from sampling point WNERB53in
Erdman Brook, which represents surface waters
fromtheNDA before they joinwith drainagefrom
themain plant and lagoon areas, isal somonitored.
Some drainage from western and northwestern
portionsof the SDA a so passes through sampling
pointsWNNDADR and WNERB53.
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Annual concentrationsfromnWNNDATR arelisted
in Table C-3FC and quarterly resultsare listed un-
der “NDATR” in TablesE-4, E-11, and E-13in
Appendix EC. ResultsfromWNNDADR, surface
water drainage downstream of the NDA, arein
Table C-3EC, and results from WNERB53, the
sampling location even further downstream of the
NDA, arein Table C-4EC.

Gross alpha and gross beta results from
WNNDADR areincluded in Tables 2-2 and 2-3
(p. 2-8) for comparison with results from other
surface water locations. In addition, ten-year
trends of gross a pha, gross beta, and tritium con-
centrations at WNNDADR areplotted in Figure
2-3 (beow)). Allowing for seasond variations, gross
alpha and gross beta concentrations have been
relatively stable over thistime-period, whereastri-
tium concentrations have been decreasing.

Nogrossaphaor cesium-137 activity was detected
a WNNDATR, WNNDADR, and WNERB53in
2003. Noiodine-129 wasdetected at WNNDATR

and WNNDADR in 2003. (Samples from
WNERBS53 arenot andyzed for iodine-129.) Stron-
tium-90 and associated gross betaresultsat all three
locations wereelevated with respect to background
(WFBCBKG), but all were far below the stron-
tium-90 DCG. Residud soil contamination from past
waste burid activitiesisthought to be the source of
the strontium-90 activity. The NDA isthought to be
the predominant source of gross beta activity ob-
served at WNNDATR.

Although tritium concentrations at WNNDATR
and WNNDADR were also elevated with respect
to background values (those from WNERB53
werenot), themaximum concentrations from both
WNNDATR and WNNDADR werelessthan 1%
of theDCG for tritium inwater (2E-03 puCi/mL).
Allowing for seasonal variations, tritium concen-
trations seem to be generally decreasing at both
WNNDATR and WNNDADR. Since the half-
lifeof tritiumisslightly longer than 12 years, de-
creasing tritium concentrations may be partially
attributable to radioactive decay.

1E-04

1E.05 Tritium

uCi/mL

1E-08 -

1E:06 M/W«/\/\MW

eor | MW/\/"V\/\W

1E-09 .M\/\N\N\/\M\/\\A/\/\/W\N\/\/W\/J\W/\/

Figure 2-3. Ten-Year Trendsof GrossAlpha, GrossBeta, and Tritium Concentrations
at Sampling Location WNNDADR
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New York Sate-Licensed Disposal Area. Point
WNSDADR is used to monitor drainage from
trench covers on the southwestern area of the
SDA. Immediately south of the SDA, and up-
stream of WNSDADR, sampling point
WNDCELD isused to monitor surfacedrainage
from the areaaround thedrum cdll. (See Fig. A-2
[p. A-2].) To the northeast, sampling point
WNFRC67, in Frank’s Creek, isused to monitor
drainage downstream of the drum cell and the
eastern and southern borders of the SDA. A sum-
mary of resultsfromWNSDADR, WNDCELD,
andWNFRC67 arein Tables C-3G, C-4G, and C-
4FC, respectively.

Tritium resultsat WNSDADR weredevated with
respect to background measurements at
WFBCBKG. Even so, the maximum result was
lessthan 1% of thetritium DCG (2E-03 uCi/mL).
All other radiological resultsin calendar year 2003
at sampling pointsWNSDADR, WNDCELD, and
WNFRC67 were statistically indistinguishable
from background.

Ponded (Standing) Water s. Four ponds near the
siteweretested in 2003. For comparison, aback-
ground pond 8.8 miles (14.1 km) north of the
Project was also tested. (SeeFigs. A-2, A-3, and
A-13[pp.A-2,A-3, andA-13] for thelocations of
the five ponds and Table C-4HC for a summary
of sampling results.) All radiological resultswere
satigtically the same as concentrationsin the back-

ground pond.

Off-Site SurfaceWater. Samplesof surfacewater
are collected at four off-sitelocations, two on But-
termilk Creek and two on Cattaraugus Creek. Off-
site sampling locations are shown on Fig. A-3
(p.A-3). Tables2-2 and 2-3 (p. 2-8) list theranges
and annual averages for gross apha and gross
beta activity at off-site surface water locations,
which may be compared with data from on-site
locations.
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Fox Valley Road and Thomas Corners Bridge
Sampling Locations. Buttermilk Creek isthe ma-
jor surface drainage from the WNYNSC. One
monitoring station is located upstream of the
WVDPat Fox Vdley Road (WFBCBKG) and one
islocated downstream at Thomas Corners Bridge
(WFBCTCB). The Thomas Corners Bridge sam-
pling location is upstream of Buttermilk Creek’s
confluencewith Cattaraugus Creek. Thissampling
location represents animportant intercept point in
the pathway to humans because dairy cattle have
access to the water here. Table C-4BC lists ra-
dionuclide concentrations at background location
WFBCBKG compared with thosedownstream at
WFBCTCB.

Gross apha, tritium, technetium-99, and cesum-
137 concentrationsa Thomas CornersBridgewere
statistically indistinguishablefrom background con-
centrationsin 2003. Gross betaand strontium-90
concentrations at Thomas Corners Bridge, al-
though detected at |essthan 1% of the strontium-
90 DCG, were elevated in comparison to
background. These elevated concentrations may
beattributed to smdl amounts of radioactivity mov-
ing from the site, principally during periods of la-
goondischarge, viaFrank’s Creek.

Cattaraugus Creek at Felton Bridge and
Bigd ow Bridge Sampling Locations. Radiologi-
cal data from samples taken at Felton Bridge
(WFFELBR), downstream of the point where
Buttermilk Creek enters Cattaraugus Creek, and
from Bigelow Bridge (WFBIGBR), upstream of
thispoint, are summarized in Table C-4AC.

No statistically-significant differences were noted
between upstream and downstream concentra
tions of grossa pha, tritium, strontium-90, techne-
tium-99, and cesium-137. Gross beta
concentrations at Felton Bridge (WFFELBR),
however, were higher than background concen-
trations, athough detected at lessthan 1% of the

Calendar Year 2003
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DOE DCG for strontium-90. Figure 2-4 (below)
showsgrass apha, gross beta, and tritium results
over the past ten years a Felton Bridge. For the
most part, tritium concentrations represent detec-
tionlimits and not detected radioactivity. (See de-
tection limit [p. GLO-3].) Taking into account
seasonal fluctuations, gross beta activity appears
to have remained relatively constant at thisloca-
tion over thelast decade.

Overview of Drinking Water
Monitoring

Drinking water (potable water) is sampled both
off-site (near the WVDP) and on-site. Off-site
drinking water samples are takenfrom wellsthat
represent the nearest unrestricted use of ground-
water near the Project; none of these wells draw
from groundwater units underlying the site. Drink-
ing water and utility water for the Project are
drawn from two on-site surfacewater reservoirs.

On-Site Tap Water. On-site drinking water
sources were monitored for radionuclides at four
locations: the entry point at the utility room
(WNDNKUR), the Environmental Laboratory
(WNDNKEL), the maintenance shop
(WNDNKMS), and themainplant \WNDNKMP).
No differences were noted between control val-
ues at the utility room and those from other site
locations. (See Tables C-5B through C-5FC.)

Off-SiteDrinkingWater Wells. Nine off-sitepri-
vate, residentia groundwater wells between 0.9
miles(1.5km) and 4.3 miles (7 km) fromthefacil-
ity (WFWELO1 through WFWELO5 and
WFWEL 07 through WFWEL 10) were sampled for
radiologica parametersin 2003. A tenth privatewdl
(WFWELO06), 18 miles (29 km) south of the site,
provides abackground sample. Sampling locations
areshowninFiguresA-9,A-12, and A-13 (pp. A-9,
A-12,and A-13). Resultsare presentedin Table C-
5AC. Radiologica resultsin 2003 were statistically
indistinguishable from background.
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Figure 2-4. Ten-Year Trendsof GrossAlpha, GrossBeta, and Tritium Concentrations
at Sampling Location WFFELBR
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Overview of Sediment
Monitoring

Particulate matter in streams can adsorb radio-
logical constituentsin liquid effluents, settleonthe
bottom of the stream as sediment, and subsequently
be eroded or resuspended, especialy during peri-
ods of high stream flow. Theseresuspended sedi-
ments may provide a pathway for radiological

constituents to reach humans either directly via
exposureor indirectly through the food pathway.

On-Site Sediments. Sediments are collected at
three on-site surface water sampling pointswhere
liquid effluentsleaving the sitearemost likely to
be radiologically contaminated: Frank’s Creek
whereit leavesthe security fence (SN SP006), the
north swamp drainage swale (SNSW74A), and
the northeast swamp drainage swale
(SNSWAMP). FigureA-2 (p. A-2) showstheon-
sitesediment sampling locations. (Notethat swamp
sediment samples may be partially composed of
soils.) Resultsfrom radiological analyses of these
samplesarelisted inAppendix G, Tables G-2A

2-13
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through G-2C. Asin previous years, gross beta,
strontium-90, cesium-137, and certain aphaiso-
topic results higher than background were noted.

Off-Site Sediments. Sediments are coll ected off-
Site at threelocations downstream of the WV DP:
Buttermilk Creek at Thomas Corners Road
(SFTCSED), Cattaraugus Creek at Felton Bridge
(SFCCSED), and Cattaraugus Creek at the
Springvilledam (SFSDSED). Thefirst two points
are at water sampling locations. The other isbe-
hind the Springville dam where significant sedi-
ments accumulate, including sedimentsthat may
have adsorbed radionuclidesfromthesite. Loca
tions upstream of waters receiving effluentsfrom
the WV DP are Buttermilk Creek at Fox Valley
Road (SFBCSED) and Cattaraugus Creek at
Bigelow Bridge (SFBISED). Thetwo upstream
locations provide background data for compari-
sonwith downstream points. FigureA-3 (p. A-3)
showsthe off-site sediment sampling locations.

Most radiological resultsfrom downstream sedi-
ment sampling Steswere statistically the sameas
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those from background locations. However, sedi-
ments from the sampling locations downstream
of the site contained cesium-137 concentrations
statistically higher than background. A compari-
son of annua averaged cesium-137 concentrations
from 1994 through 2003 for the five off-site sam-
pling locationsisillustrated in Figure 2-5 (below).
Asthefigureindicates, ces um-137 concentrations
arerelatively stable at the two background loca-
tions (SFBCSED and SFBISED) and are gener-
aly higher at the three locations downstream of
the WVDP (SFTCSED, SFCCSED, and
SFSDSED). Asfirst noted inthe 1999 Annual Site
Environmenta Report, thelevel of cesum-137 be-
hind the Springville dam (SFSDSED) were no-
ticeably lower in 1998 and 1999. This may have
been due to scouring of sedimentsduring theflood
of June 28, 1998. In 2000, the cesium-137 con-
centrationsreturned to pre-flood levels.

Although cesium-137 activity historically isdevated
in downstream Cattaraugus Creek sedimentsrela
tiveto upstream sediments (Table G-2EC), thelev-

elsarefar lower than those of naturally-occurring
gammaemitters, such as potassium-40. (SeeFig.
2-6[facing page], whichisagraphic comparison
of cesium-137 to potassium-40 at thedownstream
location nearest the WV DP, Buttermilk Creek at
Thomas CornersRoad —SFTCSED.)

Overview of Air Emisson and
Ambient Air Monitoring

Permits obtained from the EPA dlow air contain-
ing small amounts of radioactivity to be released
from plant ventilation stacks during normal opera-
tions. The air released must meet criteria speci-
fied in the National Emission Standards for
HazardousAir Pollutants (NESHAP) regulations
to ensure that the environment and the public's
health and safety are protected. Dose-based com-
parisons of WV DP emissions against NESHAP
criteria are presented later in this chapter. (See
Predicted Dose From Airborne Emissions

[p.2-27].)
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Figure2-5. Ten-Year Trendsof Cesium-137 in Stream Sedimentsat Two LocationsUpstream
and Three Locations Downstream of the WVDP
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Figure 2-6. Comparison of Cesium-137
With Naturally-Occurring Potassium-40
Concentrationsin 2003 at Downstream Sampling
Location SFTCSED

Unlike NESHAP dose criteria, the DOE DCGs
are expressed in units of uCi/mL and therefore
can be directly compared with concentrations of
radionuclidesin WV DP air emissions. DOE stan-
dards and DCGs for radionuclides of interest at
theWV DParefound in Table K-1€. Whenisoto-
pic data are not available, gross alpha and beta
measurements are assumed to come from ameri-
cium-241 and strontium-90, respectively, because
the DCGs for these radionuclides are the most
limiting for major particulate emissions at the
WVDP.

Ventilation and Emission Systems. Theexhaust
from each EPA-permitted ventilation system on-
steiscontinuoudly filtered and the permanent sys-
tems are monitored as air is released to the
atmosphere. Because concentrations of radionu-
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clidesinair emissions are quite low, alarge vol-
umeof air must be sampled at each point in order
to measure the quantity of specific radionuclides
released from thefacility. Emissions are sampled
for both particulate and gaseous forms of radio-
activity (i.e,, tritiumand iodine-129).

TheMain Plant entilation Sack. The main ven-
tilation stack (ANSTACK) isthe primary source
of airborne releases at the WVDP. This stack,
which vents to the atmosphere at a height of ap-
proximately 200 ft (morethan 60 meters), releases
ventilation exhaust from severa fecilities, includ-
ing theliquid waste treatment system, the analyti-
cal laboratories, and off-gas from the former
vitrification system.

Total curiesreleased from the main stack in 2003
are listed in Appendix D, Table D-1C, together
with annual averages, maxima, and acomparison
of averageisotopi c concentrations with the appli-
cable DCGs. Asin previousyears, in 2003 aver-
ageradioactivity levels at the point of discharge
from the stack were already below concentration
guidelines for airborne radioactivity in an unre-
stricted environment. At the site boundary, emis-
sonsarefurther reduced viadispersion by afactor
of more than 200,000. Results from air samples
taken just outside the site boundary confirm that
WV DP operations had no discernible effect on
off-site air quality. (See Perimeter and Remote
Ambient Air Monitoring[p. 2-17].)

Figure 2-7 (p. 2-16) shows the gross alpha and
gross betacuriesreleased per monthfromthemain
stack during the past ten years. Airborne releases
increased when pre-vitrification transfers of ce-
sium-loaded zeolite from waste tank 8D-1 to
8D-2beganinlate 1995.

During vitrification operations, begunin mid-1996

and completed in September 2002 when the melter
was shut down, the radionuclide concentrationsin
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air emissions fluctuated while generally remain-
ing higher than concentrationsbefore vitrification
began. Gross beta concentrations are trending
back to pre-vitrification levels, however, apha
concentrations remain elevated, possibly due to
decontamination activity inthemain plant.

Other On-Site Air Sampling Systems. Sampling
systems similar to those of the main stack monitor
arborneeffluentsfromtheformer vitrification heating,
ventilation, and air-conditioning sampling system
(ANVITSK), the 01- 14 building ventilation stack
(ANCSSTK), the contact size-reduction facility
ventilationstack (ANCSRFK), thesupernatant treat-
ment system ventilation stack (ANSTSTK), and the
container sorting and packaging facility vertilation
stack (ANCSPFK). (SeeFig. A-4[p. A-4].)

Tables D-2 through D-7€ show totdl radioactivity
released for specific radionuclides (as available)
at each of these sampling locations. Samplesfrom
locations ANVITSK, ANSEISK, ANCSSTK,
ANSTSTK, and ANCSPFK may occasionally

show detectabl e concentrations of gross radi oac-
tivity aswell as specific beta- and alpha-emitting
radionuclides, but none approached any DOE ef-
fluent limitations. (ANCSRFK did not operatein
2003, therefore no sampleswere taken.)

One other operation, the LLWTF ventilation sys-
tem (ANLLW2V), was routinely monitored for
airborneradioactivereleasesin 2003. Thisemis-
sion point is not required to be permitted because
the potential magnitude of the emissions is low.
Datafor thisfacility are presented in Table D-8C.
Averageresultswere below detectionlevels. Sam-
pling at this location was discontinued after the
first quarter of 2003.

Permitted portable outdoor ventilation enclosures
(OVEs) are used occasionally to providethe ven-
tilation necessary for the safety of personnd work-
ing with radioactive materials in areas outside
permanently-ventilated facilitiesor inareaswhere
permanent ventilation needs to be augmented. In
2003, decontamination of extraction cdl 2 inthe
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Figure2-7. Ten-Year Trendsof GrossAlpha and Gross Beta Activity at the Main Sack (ANSTACK)
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main plant was monitored by OVEs. Air samples
from OV Esare collected continuoudly whilethose
emission points are discharging, and data from
these portable ventilation unitsareincluded in an-
nual airborne emission evaluations. (See Table
D-9€.) Averagedischargesfrom OVEswerewell
below DOE guiddines.

Threeair samplers monitor ambient air near three
on-site waste storage units — thelag storage area
(ANLAGAM), theNDA (ANNDAAM), and the
SDA (ANSDAT?9). (SeeFig. A-4[p. A-4].) These
samplers were put in place to monitor potential
diffuse releases of radioactivity. Monitoring data
from these locations are presented in Tables
D-10through D-12C.

Withthe exception of tritiumresultsat ANSDATY,
radiological datasetsfor thethreelocationswere
statisticaly indistinguishablefrom resultsfor back-

== P et

Changing an Air Filter at an Air Sampling Sation
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ground air monitoring locations at Great Valley
(AFGRVAL) and Nashville (AFNASHV). Al-
though tritium resultsat ANSDAT9 weredlevated
with respect to background, even the highest re-
sult (2.14E-12 uCi/mL [7.92E-05 Bg/L]) wasless
than 0.01% of the DOE DCG for tritium in air
(1E-07 pCi/mL).

Perimeter and Remote Ambient Air Moni-
toring. In 2003, samplesfor radionuclidesin air
were collected at six locations around the perim-
eter of the siteand at four remote locations. M aps
of the sampling locations are found on Figures
A-5,A-12, andA-13 (pp.A-5,A-12, and A-13).

The perimeter locations on Fox Valley Road
(AFFXVRD), Rock Springs Road (AFRSPRD),
Route 240 (AFRT240), Thomas Corners Road
(AFTCORD), DutchHill Road (AFBOEHN), and
at thesite'sbulk storagewarehouse (AFBLKST)
were chosen because they provide historica con-
tinuity (asformer Nuclear Fud Services, Inc. sam-
pling locations) or because they represent themost
likely locations for detecting off-site airborne con-
centrations of radioactivity.

The remote locations provide data from nearby
communities — West Valley (AFWEVAL) and
Springville(AFSPRVL) —and from more distant
background areas. Concentrations measured at
Great Valey (AFGRVAL, 19 miles [30.9 km]
south of the site) and Nashville (AFNASHV, 25
miles [39.8 km] west of the site in the town of
Hanover) are considered representative of regiona
background air. Datafrom theselocationsare pre-
sented in Tables D-13 through D-21C. (Sampling
at secondary background location AFNASHV
was discontinued after thefirst quarter of 2003.)

Ten-year gross aphaand gross beta concentra-
tionsat the Rock Springs Road location are shown
inFigure2-8 (p. 2-18). Withinarange of seasona
and weekly fluctuations, the concentrations have
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Chapter 2. Environmental Radiological Program Information

been relatively constant over the past ten years.
The grossalphaand gross betaranges and annual
averages for each of the off-site sampling points
arenoted on Tables 2-4 and 2-5 (facing page).

Radi oi sotopic resultsfrom samples taken at two
near-site communities and from the site perim-
eter were statistically indistinguishable from re-
sultsfrom the background samples, suggesting that
thereisno adverse site influence on theair quality
at these near-sitelocations.

Atmospheric Deposition and
Soil Monitoring

Fallout Pots. Fallout samples are analyzed to
monitor short-term depasition of radionuclides at
four of the perimeter air sampler locations and at
one on-site location near the rain gauge outside
the Environmental Laboratory. (SeeFigs. A-4and
A-5 [pp. A-4 and A-5].) The data from these
analyses and the pH in precipitation are summa:

rized in Tables D-22 through D-26C. Thelow lev-
esof tritium and cesum-137 released in main stack
emissionsdid not measurably affect on-siteor pe-
rimeter fallout pot samplesin 2003.

Off-Site Surface Soil. Surface soil near the off-
siteair samplersis collected to assess long-term
deposition of radionuclides. M aps of the off-site
surface soil sampling locations are on Figures
A-3,A-12, and A-13 (pp.A-3,A-12, andA-13).

Themeasured concentrations of most site-related
radionuclidesin soilsfrom the perimeter and com-
munity locations (Table G-2D) werestatistically
indistinguishablefrom regional background con-
centrations. Elevated gross beta concentrations
were noted at Thomas Corners, consistent with
historical datafrom thissoil samplinglocation. In
2003, asinthe past, cesium-137 concentrationsin
surface soil from the Rock Springs Road location
— northwest of the site — remained higher than
background concentrations.

uCi/mL
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Figure 2-8. Ten-Year Trends of GrossAlpha and Gross Beta Concentrations
at Rock Springs Road (AFRSPRD)
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Atmospheric Deposition and Soil Monitoring

Table 2-4

2003 Gross Alpha Concentrations at Off-Site, Perimeter, and On-Site
Ambient Air Sampling Locations

Location

AFBLKST
AFBOEHN
AFFXVRD
AFGRVAL
AFNASHV
AFRSPRD
AFRT240
AFSPRVL
AFTCORD
AFWEVAL
ANLAGAM
ANNDAAM
ANSDAT9

Number of
Samples

BRESBREBRBRBRBERBRBRR

Range

(uCi/mL)

<8.00E-16t02.50E-15
<8.12E-16t02.00E-15
<6.36E-16t02.14E-15
<7.71E-16t06.15E-15
<0.63E-16t02.07E-15
<6.42E-16t01.73E-15
<7.58E-16t02.39E-15
<6.96E-16t01.83E-15
<7.54E-16t02.28E-15
<6.85E-16t01.96E-15
<5.83E-16t01.69E-15
<6.23E-16t02.75E-15
<8.06E-16t01.85E-15

(Ba/n)

<2.96E-05t09.25E-05
<3.00E-05t07.40E-05
<2.35E-05t07.92E-05
<2.85E-05t02.28E-04
<3.56E-05t07.67E-05
<2.38E-05t06.42E-05
<2.80E-05t08.85E-05
<2.58E-05t06.77E-05
<2.79E-05t08.42E-05
<2.53E-05t07.26E-05
<2.16E-05t06.25E-05
<2.31E-05t01.02E-04
<2.98E-05t06.83E-05

Table 2-5

Annual Average

(uCi/mL)

049+1.13E-15
043+1.12E-15
0.50+1.25E-15
0.72+1.32E-15
0.74+1.33E-15
051+1.16E-15
052+1.14E-15
044+1.21E-15
052+1.14E-15
052+1.13E-15
6.54+8.76E-16
7.13+8.84E-16
0.24+1.75E-15

(Ba/n)

1.81+4.18E-05
1.59+4.16E-05
1.86+4.64E-05
2.68+4.88E-05
2.73+4.93E-05
1.87+4.28E-05
1.94+4.23E-05
1.62+4.48E-05
1.93+4.23E-05
1.91+4.19E-05
24243.24E-05
2.64+3.27E-05
087+647E-05

2003 Gross Beta Concentrations at Off-Site, Perimeter, and On-Site
Ambient Air Sampling Locations

Location

AFBLKST
AFBOEHN
AFFXVRD
AFGRVAL
AFNASHV
AFRSPRD
AFRT240
AFSPRVL
AFTCORD
AFWEVAL
ANLAGAM
ANNDAAM
ANSDAT9

Number of
Samples

BRSO RBRBBEBRBRR

Range

(uCi/mi)

8.36E-15103.33E-14
8.52E-15103.3%E-14
7.36E-15103.06E-14
8.97E-15103.38E-14
1.34E-14t03.11E-14
6.99E-15103.22E-14
7.32E-15103.3%E-14
8.54E-15103.76E-14
8.61E-15t03.30E-14
8.22E-15103.09E-14
9.46E-15103.64E-14
9.30E-15t03.23E-14
6.92E-15103.04E-14
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(Ba/n)

3.09E-04101.23E-03
3.15E-041t01.26E-03
2.72E-04101.13E-03
3.32E-04101.25E-03
4.97E-04101.15E-03
2.50E-04101.19E-03
2.71E-04101.25E-03
3.16E-04101.39E-03
3.19E-04101.22E-03
3.04E-041t01.14E-03
3.50E-041t01.35E-03
3.44E-04101.20E-03
2.56E-04101.12E-03

Annual Average

(uCi/mi)

1.74+0.31E-14
1.82+0.32E-14
1.69+0.34E-14
1.77+0.35E-14
206+0.34E-14
1.71+0.32E-14
1.66+0.31E-14
1.71+0.32E-14
1.66+0.31E-14
1.72+0.31E-14
1.80+0.26E-14
1.73+0.25E-14
1.54+0.39E-14

(Ba/n)

6.46+1.16E-04
6.75+1.19E-04
6.27+1.24E-04
6.56+1.28E-04
7.64+1.27E-04
6.33+1.17E-04
6.12+1.15E-04
6.32+1.19E-04
6.13+1.15E-04
6.36+1.15E-04
7.01+0.96E-04
6.42+0.92E-04
569+1.44E-04
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Chapter 2. Environmental Radiological Program Information

Overview of Food Chain
Monitoring

Each year food samples are collected from loca-
tions near the site (Fig. A-9 [p. A-9]) and from
remotelocations (Figs. A-12 and A-13[pp.A-12
andA-13]). Fish and deer are collected during pe-
riodswhen they would normally betaken by sports-
menfor consumption. Corn, apples, and beansare
collected annually at the time of harvest. (See
M easurement of Radionuclide Concentrationsin
Food [p. 2-25] for adiscussion of estimating doses
from foodstuffs.) Monitoring resultsarelisted in

Appendix FC.

Fish. Fishare obtained under acollector’s permit
by e ectrofishing, amethod that temporarily stuns
thefish, allowing them to be netted for collection.
Electrofishing allows more efficient species-se-
lective control than sport fishing, with unwanted
fish being returned to the creek essentially un-
harmed.

Fish were collected from three locationsin Catt-
araugus Creek in 2003: ten fish were collected at
each of twolocations downstream of WNYNSC
drainage — one above the Springville dam
(BFFCATC) and one below the Springville dam
(BFFCATD). Ten more fish were collected up-
stream of the site (BFFCTRL). The fish taken
bel ow the dam (BFFCATD) included speciesthat
migrate about 40 miles(morethan 60 km) upstream
from Lake Erie. See Table F-4€ for a summary
of results.

Strontium-90 resultsfrom fish downstream of the
site(BFFCATC) weredevated in comparisonwith
the background results (BFFCTRL). No other re-
sultswerestatistically higher than background. Al
results werewithinthe range of historical vaues.

Venison. Radionuclide datafor venison samples
from vehicle-deer accidents around the
WNY NSC and from deer collected far from the
site (in the towns of Friendship, Olean, and
Randolph, New York ) are shown in Table F-2C.

OB Ay A
B

Fish Collection in Cattaraugus Creek
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Direct Environmental Radiation Monitoring

Datafrom 2003 (aswell asfor thelast ten years)
show no statistical differences between concen-
trations of theseradionuclidesin near-siteand con-
trol samples.

From 1994 through 2003 (except 2001), during the
big-game hunting season, hunters were allowed
accessto designated areas withinthe WNYNSC,
exduding the WV DP premises, inacontrolled hunt-
ing program established by NY SERDA. (The hunt
was canceled in 2001 because of heightened se-
curity concerns.) Datafrom previous hunts have
shownthat concentrations of radioactivity in deer
flesh have been very low, indicating that Project
activities havelittle or no effect onthelocal herd.

Beef. Results from beef samples are presented
in Table F-2€. Aswith the deer samples, no sig-
nificant differences were found between results
from near-siteand background samples.

Milk. Results from milk samples are presented
in Table F-1C. Near-site sampleresults werein-
distinguishable from background control sample
results.

Vegetablesand Fruit. Resultsfrom sweet corn,
beans, and apples collected at harvest time are
presented in Table F-3C. Asobservedin previous
years, low levels of strontium-90 were noted in
both background and near-site samples for all
sample types. In 2003, strontium-90 concentra-
tions in near-site beans and apples were slightly
elevated with respect to background, but results
were consistent with historical results. Although
cesium-137 wasaso dlightly elevated in near-site
apples, other radionuclideresultswerestatisticaly
the same as measurements from background
samples.

VWWDP Annual Ste Environmental Report

Direct Environmental
Radiation Monitoring

Theyear 2003 marked the twentieth full year that
environmental direct penetrating radiation was
continuously monitored by the WV DP.

Monitoring points are located on-site at thewaste
management units, at the site security fence,
around the WNY N SC perimeter and the access
road, and at background locations remote from
theWVDP (Figs. A-10 through A-13 [pp. A-10
throughA-13]). Theidentification numbers asso-
ciated with each location were assigned in chro-
nological order of original installation. (See TLD
Locationsand I dentification Numbers[p. 2-23].)

Quarterly and annual averages of thermolumines-
cent dosimeter (TLD) measurements at off-site
and on-site locations are noted in Appendix H,
Tables H-1 and H-2C. The results of measure-
mentsin 2003 show typica seasond variaionsand
aresimilar toresultsfrom previous years.

On-Site Radiation Monitoring. Table H-2C
showstheaverage quarterly exposurerate at each
on-site TLD. Theon-sitemonitoring point withthe
highest dose readings was location #24. Sealed
containers of radioactive components and debris
from the plant decontamination work are stored
nearby. This storage area is well within the
WNY NSC boundary, just inside the WVDP
fenced area, and is not accessible by the public.

The average exposure rate at location #24 was
about 508 milliroentgens (mR) per quarter (0.23
mR/hr) during 2003, dightly lower thanthe expo-
surerate noted at thislocationin 2002 (0.25 mR/
hr). Although 2002 and 2003 vauesare basically
thesame, exposure rates at thislocation have been
generally decreasing over time because the ra
dioactivity in the materials stored nearby is de-
caying. (SeeFig. 1-1[p. 1-10] inChapter 1.)
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Chapter 2. Environmental Radiological Program Information

The average penetrating radiation exposure rate
in2003 at locations 100 to 400 feet (30to 120 m)
distant from the integrated radwaste treatment
storage building —thedrum cell —including TLDs
#18, #32, #34, #35, #36, and #43, was 0.02 mR/
hr, about the same as in 2002. Exposure rates
around the drum cell are above background levels
(by approximately 0.01 mR/hr) because the build-
ing contains drumsfilled with decontaminated su-
pernatant mixed with cement. (SeealsoFig. 1-2
[p. 1-10] in Chapter 1.) The drum cell and the
surrounding TLD locations are well within the
WNY NSC boundary and are not accessible by
thepublic.

Perimeter and Off-Site Radiation Monitoring.
Table H-1C€ lists the average quarterly exposure
rate at each off-site TLD location. The perimeter
TLDs (TLDs #1-16 and #20) are distributed in
thel6 compass sectors around thefacility near the
WNY NSC boundary. Resultsfrom the perimeter
and community TLDswere statistically the same
asresultsfrom background TLDs. The perimeter

TLD quarterly averages (expressed in
microroentgen per hour [LR/hr]) shown on Figure
2-9 (below) indicate seasond fluctuations but no
long-term trends. The quarterly average of the
seventeen WNY NSC-perimeter TLDswas17.1
MR per quarter (7.8 pR/hr) in 2003, slightly lower
thanin 2002.

Confirmation of Results. Performance of the
environmenta TLDsisconfirmed periodicaly us-
ing aportable high-pressureion chamber (HPIC)
detection system. Results for 2003 are listed in
Table H-3C. The TLD results include the entire
third quarter of 2003; the HPIC resultswere col-
lected over aperiod of less than 30 minutes.

Since these measurements are made with differ-
ent systems and over differing periods of time,
they arenot directly comparable. Evenso, the av-
eragerelative percent difference betweenthetwo
sets of measurements was less than 8%, indicat-
ing good agreement between these two different
measurement methods. (Guidance in American

20
DFTLDO1 through DFTLD16 and DFTLD20
15 4 combined quarterly average
* *
5
L 10
5
0
1994 1995 1996 1997 1998 1999 2000 2001 2003
* Not Available
O 1<t Qtr. 2rd. Qtr. 3rd. Qtr. 4th. Qtr.

Figure 2-9. Ten-Year Trendsof Environmental Radiation Levelsat Perimeter TLDs
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Meteorological Monitoring

National Standards Ingtitute N545-1975, the stan-
dard for environmental dosimetry, uses measure-
ment agreement within 30% total uncertainty asa
performance specification for TLD measure-
ments.)

Meteorological M onitoring

Meteorological monitoring a theWVDP provides
representative and verifiable datathat character-
izethelocal and regional climatology of the site.
Thesedata are used primarily to assess potential
effects of routine and nonroutine releases of air-
borne radi oactive materid sand to devel op disper-
sion models used to calculate the effective dose
equivalent to off-site residents. Since dispersive
capabilities of theatmosphere are dependent upon
wind speed, wind direction, and atmaospheric sta-

bility (whichincludes afunction of the difference
intemperature between two elevations), these pa-
rameters are closely monitored and are available
to the emergency response organization at the
WVDP.

Theon-site 197-foot (60-m) meteorological tower
(Fig. A-1[p. A-1]) continuously monitors wind
peed, wind direction, and temperatureat boththe
197-foot (60-m) and 33-foot (10-m) elevations. In
addition, anindependent, remote 33-foot (10-m)
meteorological station, located approximately 5
miles (8 km) south of the site on a hillcrest on
Dutch Hill Road, continuously monitorswind speed
andwinddirection. (SeeFig.A-12[p.A-12].) Dew-
point, precipitation, and barometric pressure are
asomonitored on-gte.

TLD Locations and | dentification Numbers

Perimeter of the WNYNSC
Perimeter of the WVDP security fence

On-site sources or waste management units

(Note: Some TLDs monitor more than one
waste management unit.)

Near-sitecommunities

Background

VWWDP Annual Ste Environmental Report

1-16,20
24,26-34

18, 32-36, 43 (drumcdll)

18,19, 33,42, 43(SDA)

24 (component storage, near WVDP security fence)

25 (maximum measured exposurerate a the closest
point of public access)

38 (main plant and, in previousyears, the cement
solidification system)

39 (parking lot security fence closest tothe vitrifica-
tion facility)

40 (high-level waste tank farm)

21 (Springville)
22 (West Valley)

17 (Five Points Landfill in Mangfield)
23 (Grest Vdley)

37 (Nashville)

41 (Sardinia)
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Thetwo meteorological locations supply datato
the primary digital and analog dataacquisition sys-
temslocated withinthe Environmenta Laboratory.
On-site systems are provided with either
uninterruptible or standby power backupin case
of sitepower failures. In 2003 the on-site system
datarecovery rate (thetimevalid datawerelogged
versusthetotd elapsed time) was approximately
93.3%. Regional data at the 33-foot (10-m) el-
evation are shown in Appendix | in Figure1-1C.
Figures|-2 and 1-3C illustrate themean wind speed
and wind direction at the 33- and 197-foot (10-m
and 60-m) elevations on the on-site tower during
2003.

Weekly and cumulativetotal precipitation dataare
illustrated in Figures|-4 and I-5C. Precipitationin
2003 was approximately 41.0 inches (104 cm),
equal to thelong-term annual average.

Documentation, such as meteorological system
cdibrationrecords, sitelog books, and analog strip
charts, isstored in protected archives. Meteoro-
logical towers and instruments are examined three
times per week for proper function and are cdi-
brated semiannually and/or whenever instrument
maintenance might affect calibration.

Special Monitoring

Specia monitoring comprises sampling and analy-
ses not covered by the routine environmental moni-
toring program but that address items of
environmental interest. Special monitoring pro-
grams are used to verify and/or track theseitems.
No specia monitoring for radiological parameters
was conducted in 2003.

On-Site Meteorological Tower
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Radiological Effluentsand Dose

Dose Assessment
M ethodology

The potential radiation doseto the genera public
from activities at the WVDP is evaluated by us-
ing atwo-part methodology applied in amanner
consistent with the requirements of DOE Order
5400.5. Thefirst part uses the measurements of
radionuclide concentrations in liquid and air re-
leased from the Project to determine annual total
effect. The second part uses measurements of ra-
dioactivity in food from locations near the Project
boundariesto confirm the low impact of thetotds.

Radiologica doseisevauated for al major expo-
sure pathways, including externd irradiation, inha-
lation, andingestion of loca food products. Thedose
contributi ons from each radionuclide and pathway
combination are then combined to obtain the total
doseestimatesreported in Table 2-6 (p. 2-28).

Measurement of Radionuclide Concentra-
tionsin Liquid and Air Releases. Becauseit is
difficult to distinguish the health effects of the small
amount of radioactivity originating from the Project
and naturaly-occurring radiationin the environ-
ment, computer codes are used to mode the envi-
ronmenta dispersion of radionuclidesthat originate
from on-site monitored ventilation stacksand lig-
uid discharge points.

Actual datafrom release-monitoring samplesare
collected, together with annual weather measure-
ments and the most recent demographicinforma:
tion. (SeeAppendicesC, D, and I€.) The effective
dose equivalent (EDE) to the maximally-exposed
off-siteindividual (M EOSl) and thecollective EDE
to the population withina50-mile (80-km) radius
arethen calculated using conservative model sthat
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have been approved by the DOE and the EPA to
demongtrate compliance with radiation standards.
(Seeinset Radiation Doseand Unitsof DoseMea
surement [p. 2-26].)

Measurement of Radionuclide Concentra-
tionsin Food. The second part of the dose as-
sessment is based on actual measurements of
radioactivity in samples of foodstuffsgrowninthe
vicinity of the WV DP and the comparison of these
values with measurements of samples collected
from locations well beyond the potential influence
of site effluents. These measurements show that
the concentrations of radioactivity, whether from
sites near the WV DP or from distant locations,
are small — usually near the analytical detection
limits—thereby providing additional assurancethat
operations at the WVDP are not adversely af-
fecting the public.

If any of the near-site food samples contain ra-
dionuclide concentrations that are statistically
higher than the concentrationsin control samples,
separate dose caculations are performed to verify
that the cal culated foodstuff doseiswithinthedose
range estimated by computer modeling. (See Cal-
culated Dose From Local Foodstuff Tests
[p.2-30].)

These calculated doses are used as an indepen-
dent confirmation of (not added to) the computer-
modeled estimates (Table 2-6 [p. 2-28]) because
the modelsaready include contributionsfrom all
environmental pathways.
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Radiation Dose

The energy released from a radionuclide is eventually deposited in matter encountered along the
path of the radiation. The radiation energy absorbed by a unit mass of material is referred to as
the absorbed dose. The absorbing material can be either inanimate matter or living tissue.

Alpha particles leave a dense track of ionization as they travel through tissue and thus deliver
the most dose per unit path-length. However, alpha particles are not penetrating and must be
taken into the body by inhalation or ingestion to cause harm. Beta and gamma radiation can
penetrate the protective dead skin layer of the body from the outside, resulting in exposure of
the internal organs to radiation.

Because beta and gamma radiations deposit much less energy in tissue per unit path-length
relative to alpha radiation, they produce fewer biological effects for the same absorbed dose.
To allow for the different biological effects of different kinds of radiation, the absorbed dose
is multiplied by a quality factor to yield a unit called the dose equivalent. A radiation dose
expressed as a dose equivalent, rather than as an absorbed dose, permits the risks from differ-
ent types of radiation exposure to be compared with each other (e.g., exposure to alpha radia-
tion compared with exposure to gamma radiation). For this reason, regulatory agencies limit
the dose to individuals in terms of total dose equivalent.

Units of Dose Measurement

The unit for dose equivalent in common use in the U.S is the rem, which stands for roentgen-
equivalent-man. The international unit of dose equivalent is the sievert (Sv), which is equal to
100 rem. The millirem (mrem) and millisievert (mSv), used more frequently to report the low
dose equivalents encountered in environmental exposures, are equal to one-thousandth of a
rem or sievert, respectively. Other radioactivity unit conversions are found on p. UOM-2 at the
back of this report.

The effective dose equivalent (EDE), also expressed in units of rem or sievert, provides a
means of combining unequal organ and tissue doses into a single “ effective’” whole body dose
that represents a comparable risk probability. The probability that a given dose will result in
the induction of a fatal cancer is referred to as the risk associated with that dose. The EDE is
calculated by multiplying the organ dose equivalent by the organ-weighting factors developed
by the International Commission on Radiological Protection (ICRP) in Publications 26 (1977)
and 30 (1979). The weighting factor is a ratio of the risk from a specific organ or tissue dose
to the total risk resulting from an equal whole body dose. All organ-weighted dose equivalents
are then summed to obtain the EDE.

The dose from internally-deposited radionuclides calculated for a fifty-year period following
intake is called the fifty-year committed effective dose equivalent (CEDE). The CEDE sums the
dose to an individual over fifty years to account for the biological retention of radionuclides
in the body. The total EDE for one year of exposure to radioactivity is calculated by adding
the CEDE to the dose equivalent from external, penetrating radiation received during the
year. Unless otherwise specified, all doses discussed here are total EDE values, which include
the CEDE for internal emitters.

A collective population dose is expressed in units of person-rem or person-sievert because the
individual doses are summed over the entire potentially-exposed population. The average in-
dividual dose can therefore be obtained by dividing the collective dose by the population.
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Predicted Dose From Airborne Emissions

Predicted Dose From
Airborne Emissons

Airborneemissions of radionuclidesareregulated
by the EPA under the Clean Air Act and itsimple-
menting regulations. DOE facilities are subject to
40 Code of Federal Regulations (CFR) 61, Sub-
part H, NESHAP. Subpart H containsthenational
emission standards for emissionsof radionuclides
other than radon from DOE facilities. The appli-
cable standard for radionuclidesisamaximum of
10 mrem (0.1 mSv) effective dose equivaent to
any member of the publicin any year.

Releases of airborneradioactive materialsin 2003
from nominal ground-level stacks (1to 24 meters
high) and from themain 60-meter-high stack were
modeled using the EPA-approved CAP388-PC
computer code (Parks, June 1997). Thisair dis-
persion code estimates effective dose equivadents
for the ingestion, inhdation, air immersion, and
ground surface pathways.

Site-specific datafor CY 2003 non-radon radio-
nuclide releases in curies per year are listed in
Tables D-1 through D-9C. Applicableinformation
from these tableswas used asinput tothe CAP88-
PC code, as were wind data collected from the
on-sitemeteorologica tower during 2003 and cur-
rent local population distribution numbers.

Resulting output from the CAP88-PC code was
then used to determine the total EDE from air
emissionsto amaximally exposed individua and
the collective dose to the population within a50-
mile (80-km) radius of the WV DP.

Maximum Dose to an Off-Site I ndividual.
Based onthe non-radon airborneradioactivity re-
leased from all sources at the site during 2003, it
was estimated that a person living in the vicinity
of theWVDP could have received atotal EDE of
0.0017 mrem (0.000017 mSv) from airbornere-
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leases. The computer model estimated that this
MEOSI was located 0.8 miles (1.3 km) north-
northwest of the siteand was assumed to eat only
locdly-produced foods. Morethan 90% of thedose
from main plant stack emissionswasfromiodine-
129. (Seelodine Emissions Fromthe Main Stack

[this page].)

The maximum total EDE of 0.0011 mrem
(0.000011 mSv) from the permitted stacks and
ventsisfar below levelsthat could bedirectly mea
sured at the exposed individual’sresidence. This
doseiscomparable to about two and one-haf min-
utesof natural background radiation received by
an average member of the U.S. populationand is
well below the 10 mrem (0.1 mSv) NESHAPIlimit
promulgated by the EPA and mandated by DOE
Order 5400.5.

Collective Population Dose. The CAP88-PC
programwas used to estimatethe collective EDE
to the population. Based upon thelatest U.S. cen-
suspopulaiondatacalectedin CY 2000, 1.54 mil-
lion peoplewere estimated to residewithin 50 miles
(80 km) of the WV DP. This population received
an estimated 0.0093 person-rem (0.000093 per-
son-Sv) total EDE from radi cactive non-radon air-
borne effluents released from WV DP point and
diffuse sources during 2003. Theresulting aver-
age EDE per individual was 0.000006 mrem
(0.00000006 mSv).

lodine Emissions From the Main Stack. In
theten-year period before the startup of vitrifica-
tion, iodine-129, along-lived radionuclide, was
found inmainstack emissionsat levels of approxi-
mately 0.003 to 0.034 mCi/year. In 1996, when
vitrification operationsbegan, 1.20 mCi of iodine-
129 werereleased and in 1997, thefirst full year
of vitrification, amaximum release of 7.4 mCi was
observed. (SeeFig. 2-10[p. 2-29].) Theincrease
occurred because gaseousiodinewas not as effi-
ciently removed by the vitrification process off-
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Table 2-6
Summary of Annual Effective Dose Equivalents to an Individual
and Population From WVDP Releases in 2003

ExposurePathways Annual Effective Dose Equivalent

Maximally-Exposed Collective Effective
Off-Site Individual* Dose Equivalent?

mrem (mSv) person-rem (person-Sv)

Airborne Releases® 1.7E-03 (1.7E-05) 9.3E-03 (9.3E-05)

% EPA standard (10 mrem) 0.02% NA
Water borne Releases*

Effluents only 1.8E-02 (1.8E-04) 1.9E-02 (1.9E-04)

Effluents plus north plateau drainage 3.2E-02 (3.2E-04) 9.5E-02 (9.5E-04)
Total from all Pathways 3.3E-02 (3.3E-04) 1.0E-01 (1.0E-03)

% DOE standard (100 mrem) — 0.03% NA

air and water combined

% of natural background
(295 mrem; 453,000 person-rem) — 0.01% 0.00002%
received from air and water combined

Estimated Radon-220° 1.4E-02 (1.4E-04) 3.9E-01 (3.9E-03)

NA - Not applicable. Numerical regulatory standards are not set for the collective EDE to the population.

1 The maximum exposure to air discharges is estimated to occur at a residence 1.3 kilometers
northwest of the main plant building.

2 A population of 1.54 million is estimated to reside within 80 kilometers of the site.

3 Releases are from atmospheric non-radon point and diffuse sources. Calculations use CAP88-PC
to estimate individual and population doses. EPA and DOE limits for individual airborne dose are
the same.

4 Estimates are calculated using the methodology described in the WVDP Manual for Radiological

Assessment of Environmental Releases at the VWDP (WVNSCO, 2003).

Estimated releases are based on indicator measurements and vitrification processing values. Dose

estimates are calculated using CAP83-PC.

5 The estimated dose from radon-220 is specifically excluded by rule from NESHAP totals.

(See p. 2-33)
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Predicted Dose From Waterbor ne Releases
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Figure 2-10. Estimated | odine-129 Releases From
the WVDP Main Plant Stack

gas treatment system as were most other radio-
nuclides. Asmorehigh-level wastewas vitrified,
iodine-129 levels decreased and in 2003, thefirst
full year since vitrification was completed, theto-
tal annual rel ease had dropped to 0.065 mCi. Even
S0, in 2003, iodine-129 continued to account for
the largest proportion of dose to an off-site indi-
viduad from main stack airborneemissons.

Predicted Dose From
Waterborne Releases

Currently there are no EPA standards establish-
ing limits on theradiation doseto membersof the
public from liquid effluents except as applied in
40 CFR 141 and 40 CFR 143, Drinking Water
Guiddines(EPA, 1984a; 1984b). Corallary limits
for community water supplies are set by
NY SDOH inthe New York State Sanitary Code
(Title 10 of the Officia Compilation of Codes,
Rules, and Regulations of the State of New York
[NYCRR] 5-1.52). Theprivate resdential potable-
water wells sampled for radionuclidesare upgra
dient of theWV DP and therefore do not represent
apotential source of exposureto radiation from
routine Project activities.

Since Cattaraugus Creek isnot used asadrinking
water supply, acomparison of the predicted con-
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centrations and doses withthe4-mrem/year (0.04-
mSv/year) EPA and NY SDOH drinkingwater lim-
its established in 40 CFR 141 and 40 CFR 143,
and in 10 NYCRR 85-1.52, respectively, is not
truly appropriate (although the values in creek
samples are well below the EPA drinking water
limits). The estimated radiation dose was com-
paredtothe applicable guidelines provided in DOE
Order 5400.5. The EDE to the MEOS]! and the
collective EDE to the population due to routine
waterbornereleases and natural drainage are cal-
culated using dose conversionfactors astabulated
inthe WVDP Manual for Radiological Assess-
ment of Environmental Releases at the WVDP
(WVNSCO, 2003).

SincetheProject’sliquid effluentseventually reach
Cattaraugus Creek, whichisnot used directly as
asource of drinking water, the most important in-
dividual exposure pathway isthe consumption of
fishfrom this creek by local sportsmen. Itiscon-
servatively assumed that a person may consume
annually as much as 46 pounds (21 kg) of fish
caught in the creek. Exposure to external radia-
tionfrom shoreline or water contaminationisalso
included inthemodd for estimating radiation dose.
Population dose estimates assume that radionu-
clidesarefurther diluted in Lake Eriebeforereach-
ingmunicipa drinking water supplies.

The computer codes GENII version 1.485 (Pa-
cific Northwest Laboratory, 1988), whichimple-
mentsthemodelsin NRC Regulatory Guide 1.109
(NRC, 1977), and LADTAP Il (Simpson and
McGill, 1980) were used to calcul ate site-specific
unit dose factorsfor routine waterborne releases
and dispersion of these effluents. Input datain-
cluded local stream flow and dilution, drinking
water usage, and stream usage factors. (See
WV DP Manua for Radiological Assessment of
Environmental Releases at the WVDP
[WVNSCO, 2003] for a detailed description of
the GENII code.)
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Seven batches of liquid effluentswere released from
lagoon 3 (point WNSPOOL) during 2003. (SeeLow-
Level Waste Treastment Facility Effluent [p. 2-6].)
Measurementsof theradioactivity dischargedinthese
effluents, listedinTable C-2AC, werecombined with
the unit dose factors to caculate the EDE to the
MEOSI and the collective EDE tothe popul etion liv-
ingwithina50-mile (80-km) radius of theWVDP.

Inaddition to measurements from WNSPOO1, ra-
dioactivity measurements from sewage treatment
facility effluents (WNSP0O7) wereincluded inthe
EDE cdculations. Results from the sewage treat-
ment facility are presentedin Table C-2MC. (The
french drain at WNSP0O08, a third release point,
has been sealed off since 2001 and was not in-
cludedinthisevaluation.)

Besides the two release pointsat WNSPOO1 and
WNSP007, waters from two natural drainage
channels originating on the Project premises con-
tain measurable concentrations of radioactivity: the
northeast swvamp (WNSWAMP) and north swamp
(WNSWT74A). (See Northeast Swamp and North
Swamp Drainage[p. 2-6].) The measured radio-
activity from these points is reported in Tables
C-3C and C-3DC. These results are included in
the EDE calculationsfor theMEOSI and the col-
lective population.

Therewere no unplanned rel eases of waterborne
radioactivity in2003.

Maximum Dose to an Off-Site Individual.
Based on the radioactivity in liquid effluents dis-
charged from the WV DP (lagoon 3 and the sew-
age treatment plant) during 2003, an off-site
individual could havereceived amaximum EDE
of 0.018 mrem (0.00018 mSv). Morethan 85% of
thisdosewas from cesium-137. Themaximum off-
steindividual EDE dueto drainage fromthenorth
plateau (north swamp and northeast swamp) was
0.014 mrem (0.00014 mSv).
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The combined EDE to the maximally-exposed in-
dividual from liquid effluents and drainage was
0.032 mrem (0.00032 mSv). Thisannual doseis
very small in comparison to the 295 mrem (2.95
mSv) dose that is received by an average mem-
ber of the U.S. population from natura background
radiation.

Collective Doseto the Population. As aresult
of radioactivity released in liquid effluents from
the WV DP (primarily from lagoon 3) during 2003,
the population living within 50 miles (80 km) of
the site received a collective EDE of 0.019 per-
son-rem (0.00019 person-Sv). Thecollectivedose
to the popul ation from the effluents plus the north
plateau drainage was 0.095 person-rem (0.00095
person-Sv). Theresulting average EDE from ef-
fluent releases and north plateau drainage (north
swamp and northeast swamp) per individua is
0.000062 mrem (0.00000062 mSv). Thisdoseis
aninconsequential additionto the dosethat an av-
erage person receives in one year from natural
background radiation.

Calculated Dose From Local

Foodstuff Tests

As noted earlier in the discussion of food chain
monitoring (p. 2-20), most radionuclide concen-
trations in near-site food samples were statisti-
cally indistinguishable from concentrations in
background samples. Strontium-90 concentrations
higher than background were noted in fish taken
in Cattaraugus Creek downstream of theWVDP
(BFFCATC). Strontium-90 and cesium-137 con-
centrations above background were both seenin
near-site apples. Even so, estimates of dose due
to consuming near-sitefish, deer, beef, milk, beans,
corn, and appleswereadl lessthan 0.1 mrem/year.
These independent estimates confirm thedose es-
timates based on air and water effluent sampling
results assummarizedin Table 2-6 (p. 2-28).
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Predicted Dose From All
Pathways

The potentid dosetothe public from both airborne
and liquid effluentsrel eased from the Project dur-
ing 2003 isthe sum of theindividua dose contri-
butions. The calculated maximum EDE from all
pathways to a nearby resident was 0.033 mrem
(0.00033 mSv). Thisdoseis 0.03% of the 100-
mrem (1-mSv) annual limitin DOE Order 5400.5.
The estimated dose from radon-220 to the same
nearby resident was about 0.01 mrem.

Thetotal collective EDE to the populaionwithin
50 miles (80 km) of the sitewas 0.10 person-rem
(0.0010 person-Sv), with an average EDE of
0.00007 mrem (0.0000007 mSv) per individual.
The estimated radon-220 dose to the population
was approximately 0.4 person-rem.

Table 2-6 (p. 2-28) summarizesthe dose contri-
butionsfrom al pathways and compares theindi-
vidua doses with the applicable standards. The
low doses calculated using computer modeling
were corroborated by the low or non-detectable
doses calculated from local foodstuff test data.

Figure 2-11 (below) showsthe calculated annual
doseto the hypothetical maximally-exposed indi-
vidual over thelast ten years. Theestimated dose
for 2003 (0.03 mrem) is lower than the annual
dosereported for 2002 (0.06 mrem). Thedecrease
indose fractionfrom air emissionsin 2002 is at-
tributed to the continuing decreaseiniodine-129
emissions. Liquid doseswerealso lower in 2003
thanin 2002 (0.032 versus 0.057 mrem, respec-
tively).

Figure2-12 (p. 2-32) showsthe collective doseto
the population over the last ten years. (See Fig.
A-14[p. A-14] for amap of the population sec-
tors.) Collective effective dose equivaent, €l-
evated during vitrification activities, is trending
toward previtrification levels.

Theoverd| radioactivity represented by these data
confirmsthe continued inconsequential additionto
the natural background radiation dose that indi-
viduas and population around the WV DP receive
from Project activities.

person-rem

194 1995 1996 1997

m Liquid

Figure 2-11. Effective Dose Equivalent From Liquid and Airborne Effluentsto a Maximally Exposed
Individual Residing Near the WVDP

1998 1999 2000 2001

2002 2008

Airborne
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Figure 2-12. Collective Effective Dose Equivalent From Liquid and Airborne Effluents
to the Population Residing Within 50 Miles (80 km) of the WVDP
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Risk Assessment

Estimates of cancer risk fromionizing radiation
have been presented by the NCRP (1987b) and
the National Research Council’s Committee on
Biologica Effects of onizing Radiation (1990).

Thesereportsestimate that the probability of fatal
cancer induction to the public, averaged over al
ages, ranges from 0.0001 to 0.0005 cancer fatali-
ties per rem. DOE guidance has, inthe past, rec-
ommended using arisk coefficient of 0.0005 (ICRP,
1991) to estimaterisk to aMEOSI. Recent DOE
guidance recommends using an even more conser -
vative risk coefficient of 0.0006 provided by the
Interagency Steering Committee on Rediation Stan-
dards (January 2003). Theresulting estimated risk
to this hypothetical individual residing near the
WVDPfrom airborneand waterbornereleasesin
2003 was a0.00000002 probability of acancer fa
tality (1 chancein 50 million). Thisrisk iswell be-
low the range of 0.000001 to 0.00001 per year
considered by the ICRP in Report Number 26
(1977) to be areasonable risk for any individual
member of the public.
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Doseto Biota: Aquatic and
Terrestrial Wildlife

Radionuclides from both natural and man-made
sources may befound inenvironmental mediasuch
as water, sediments, and soils. In the past, it has
been assumed that if radiological controlsare suf-
ficient to protect humans, other living things are
also likely to be sufficiently protected. This as-
sumptionisno longer considered adequate, since
populations of plants and animals residing in or
near these media or taking food or water from
these media may be exposed to a greater extent
than are humans. For this reason, the DOE pre-
pared atechnical standard which provides meth-
ods and guidanceto be used to evaluate doses of
ionizing radiationto populaionsof aguaticanimals,
terrestria plants, and terrestria animals.

Methods in this technical standard, A Graded
Approach for Evaluating Radiation Doses to
Aquatic and Terrestrial Biota (DOE-STD-1153-
2002, July 2002), were used in 2003 to evaluate
radiation doses to aquatic and terrestrial biota
within the confines of the WNY NSC, whichin-
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Radon-220

Radon-220 is a naturally-occurring gaseous decay product of thorium-232 present in the
airborne emissions from the WVVDP main plant. Radon-220, also known as thoron, is associ-
ated with the thorium reduction extraction (THOREX)-related thorium-232 and uranium-232
in the high-level waste.

As reported in Chapter 2 of the 1996 VWDP Ste Environmental Report (WVNSCO and Dames
& Moore, June 1997), thoron levels were observed to increase during startup of the 1996
high-level waste vitrification process. An estimate of the thoron released during each waste
concentration cycle was developed and used to determine a theoretical annual release. Dur-
ing the vitrification phase, an average of about 12 curies per day were released. In 2003, the
first full year since vitrification was completed, the average was about three curies of thoron
released per day.

Although large numbers of curies were released relative to other radionuclides, the calculated
dose from thoron is quite small because of its short decay half-life and other characteristics.
The NESHAP rule specifically excludes thoron from air emission dose calculations, so a dose
estimate using CAP88-PC was calculated separately. The theoretical dose to the MEOSI lo-
cated 0.8 miles (1.3 km) north-northwest of the site in 2003 would have been 0.014 mrem, and
the collective dose to the population within an 80-kilometer radius would have been 0.39
person-rem. (See Table 2-6 [ p. 2-28].) These

theoretical doses arewithin the samerange 18
as doses from the man-made radionuclides 16
found in WVDP effluents. > 1‘21
% 10 -
With vitrification completed, thoron releases § 8
have decreased to pre-vitrification levels. © 2:
Thefigure presented here providesarelative 21
O ,

indication of recent trends in the estimated

annual thoron releases. 1995 1996 1997 1998 1999 2000 2001 2002 2003

Estimated Radon-220 Releases From the WVDP

cludesthe WV DP. Doses were assessed for com-
pliance with the limit in DOE Order 5400.5 for
native aquatic animal organisms (1 rad per day)
and for compliance with thethresholdsfor terres-
trial plants (also 1 rad per day) and for terrestrial
animals (0.1 rad per day), as proposed in DOE-
STD-1153-2002. Notethat theabsorbed dose unit
(rad) isused for biotainstead of the units used for
indicating humanrisk (rem).

The RESRAD-BIOTA Code, a calculation tool
provided by the DOE for implementing the tech-
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nical standard, was used to compare existing ra-
dionuclide concentration datafrom environmental
sampling with biota concentration guide (BCG)
screening val ues and to estimate upper bounding
doses to biota. Data collected from surface wa-
ters, sediments, and soils on and around the
WNY NSC over aten-year period (1991-2000)
were used as a baseline. For a more near-term
assessment, a second evaluation was completed
using surface water datafrom 2003, sediment data
fromthelast five years (1999-2003), and soil data
fromthelast ten years (1994-2003). Differing time
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periods were used because radionuclide concen-
trations change more rapidly over timein surface
watersthanin sediments and soils, asreflected in
their sampling frequencies (weekly or monthly for
water, annually for sediments and soils). Longer
time periodswerea so required for sedimentsand
soils to obtain sufficient data points to produce
reliableannual averages. (See AppendicesA and
BC for mapsand descriptions of monitoring and
surveillancelocations. Radionuclides analyzed for
each medium at eachlocationarelisted inAppen-
dix B€. SeeAppendices C and G for asummary
of results from these locationsin 2003.)

Concentration datafor radionuclides in each me-
dium were entered into the RESRAD-BIOTA
Code. Thevauefor each radionuclide was auto-
maticaly divided by the BCG inorder to calculate
apartial fraction for each nuclide for each me-
dium. Partial fractions for each medium were
added to produce asum of fractions.

It wasfound that theisotopes with the highest sums
of fractions—the radionuclidesthat contributed the
largest component of both agquatic and terrestria
doseto biota—were strontium-90 and cesum-137.
Per guidancein DOE-STD-1153-2002, the popula-
tions of organisms most sensitiveto strontium-90
and cesium-137 in this evaluation — that is, those
populations residing onthe WNYNSC that were
most likely to beadversely affected viathe aquatic
and terrestrial pathways— were determined to be
populations of the raccoon (aquatic dose) and the
deer mouse (terrestrial dose). Assuch, this study
does not pertainto pathwaysto humans, whichare
addressed elsewhere. (See Dose Assessment
Methodology [p. 2-25].)

The aguatic dose limit from DOE Order 5400.5
may be assumed to have been met if the sum of
fractions for the water medium plus that for the
sediment mediumislessthan 1.0. Similarly, pro-
posed dose limits for both terrestrial plants and

2-34

VWWDP Annual Ste Environmental Report

animals may be assumed to have been met if the
sum of fractions for the water medium plus that
for the soil mediumislessthan 1.0.

In accordance with the approach described in
DOE-STD-1153-2002, ageneral screening was
first conducted using the maximum radionuclide
concentrations from surface waters, sediments,
and soils. Maximum radionuclide concentrations
exceeded applicable general screening BCG lim-
itsfor both aquatic and terrestrial evaluations.

Asrecommendedin DOE-STD-1153-2002, asite-
specific screening was then done using estimates
of average radionuclide concentrations derived
from measurementsin surfacewaters, sediments,
and soils. Results are summarized in Table 2-7
(p. 2-36).

At the site-specific screening level for thefull ten-
year period, the sums of fractionsfor the aguatic
andterrestrial system evaluationswere 0.31 and
0.57, respectively. The comparable sums of frac-
tions using the more near-term data were 0.16
and 0.58, respectively. The sum of fractions for
each assessment wasless than 1.0, indicating that
applicable BCGs were met for both the aquatic
andterrestria evaluations.

Upper bounding doses associated with the aquatic
system evaluation were 0.0059 rad/day to an
aquatic animal and 0.016 rad/day to a riparian
animal, far below the 1 rad/day standard from
DOE Order 5400.5 for dose to a native aguatic
animd. Upper bounding doses associated with the
terrestrial system evaluation were 0.058 and
0.0047 rad/day to terrestrial animals and plants,
againwell below the guidancethresholds (0.1 and
1.0 rad/day, respectively).

It was therefore concluded that populations of

aquatic and terrestrial biota (both plantsand ani-
mals) onthe WNY NSC arenot being exposed to
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doses in excess of the existing DOE dose stan-
dard for aguatic animals and the recommended
standardsfor terrestrial biota.

Summary

Predictive computer modeling of airborne and
waterborne rel eases resulted in estimated hypo-
thetical dosesto themaximally-exposed individua
that were orders of magnitude below dl applicable
EPA stlandards and DOE Orders, which placelimi-
tations on the rel ease of radioactivematerials and
dosetoindividua membersof the public. The col-
lective population dose was also assessed and
found to be orders of magnitude below the natural
background radiation dose. Additionally, estimates
of doseto biotaindicated that biotaat theWVDP
are exposed at afraction of the DOE and IAEA
guiddinesfor doseto biota.

Based ontheoverall dose assessment, the WV DP
wasfound to bein compliance with applicable ef-
fluent radiol ogical guidelines and standardsduring
calendar year 2003. Table 2-8 (p. 2-37) provides
a summary of WVDP releases and calculated
dosesin specified DOE format.

VWWDP Annual Ste Environmental Report Calendar Year 2003



Chapter 2. Environmental Radiological Program Information

Table 2-7
Evaluation of Doseto Aquatic and Terrestrial Biota

Based on average radionuclide concentrationsin waters, sediments, and soil sfrom ten yearsof monitoring, thesum
of fractions for the aquatic system evaluation was 0.45 and that for the terrestrial system evaluation was 0.57.
Eval uations using morerecent data— surfacewater datafrom 2003, sediment data from 19992003, and soilsdata
from 19942003 — resulted in aquatic and terrestrial sums of fractionsof 0.16 and 0.58, respectively. Each sum of
fractions was |less than 1.0, indicating that applicable biota concentration guides (BCGs) were met for both the
aguatic and terredtrial evaluations. Thecal culated sum of fractionsfor the aguatic system for the near-term assess-
ment was less than the sum of fractions calculated for the 10-year baseline. Results of this study supported the
conclusion that populations of aquatic and terrestrial biota on the WNYNSC are not being exposed to dosesin
excessof theexisting DOE limit for nativeaguatic animal organisms (U.S. Department of Energy, February 1990) and
theinternational sandardsfor terrestrial organisms (International Atomic Energy Agency, 1992).

Aquatic System Evaluation (Near-Term Data Set)

Nuclide Water Mean Water Water Sediment Mean Sediment Sediment Water and
BCG* Value Partial BCG* Value Partial Sediment
(pCilL) (pCilL) Fraction (pCilg) (pCilg) Fraction Sum of Fractions

Cesium-137 426 3.73 8.75E-02 3,120 9.66 3.09E-03 0.09

Strontium-90 278 19.2 6.89E-02 582 0.828 1.42E-03 0.07

All Others NA NA 1.60E-03 NA NA 5.30E-04 <0.01

Sum of Fractions (Near-Term Data) 1.58E-01 5.04E-03 0.16

Sum of Fractions (Long-Term [10-Yr] Data) 4.47E-01 5.65E-03 0.45

Estimated upper bounding dose to an aquatic anima = 0.0059 rad/day; to a riparian animal = 0.016 rad/day.

Terrestrial System Evaluation (Near-Term Data Set)

Nuclide Water Mean Water Water Soil Mean Soil Soil Water and
BCG* Value Partial BCG* Value Partial Soil
(pCilL) (pCilL) Fraction (pCilg) (pCilg) Fraction Sum of Fractions

Cesium-137 599,000 3.73 6.23E-06 20.8 6.26 3.02E-01 0.30

Strontium-90 54,500 19.2 3.53E-04 225 6.23 2.77E-01 0.28

All Others NA NA 1.77E-06 NA NA 7.20E-04 <0.01

Sum of Fractions (Near-Term Data) 3.61E-04 5.79E-01 0.58

Sum of Fractions (Long-Term [10-Yr] Data) 7.20E-04 5.66E-01 0.57

Estimated upper bounding dose to a terrestrial animal = 0.058 rad/day; to a terrestrial plant = 0.0047 rad/day.

* The BCGs are cdculated values. Except for the sums of fractions, which are rounded to two significant digits, all values are
expressed to three significant digits.

VWWDP Annual Ste Environmental Report Calendar Year 2003



Summary

Table 2-8

WVDP Radiological Dose and Release Summary

WYVDP Radiological Dose Reporting Table CY 2003

Dose to the % of DOE Estimated Population Within Estimated Natural
Maximally Exposed 100-mrem Limit Population Dose 50 Miles Radiation Population
Individual (2000 census) Dose
0.033 0.00033 0.033 0.10 0.0010 1,536,000 453,000
mrem (mSv) person-rem  (person-Sv) person-rem

WV DP Radiological Atmospheric Emissions™ CY 2003 in Curies (Bq)

Tritium |Kr-85| Noble Gases|Short-Lived | Fission and Total Total Total Total Total Other
(T,<40 dy) |Fission and | Activation |RadioiodineRadiostrontium| Uranium* | Plutonium| Other (Rn-220)
% Activation | Products Actinides

Products

 oan (T1/2>3 hr)

(T,,<3hr)
246E-03 | NA NA NA 1.25E-05 8.15E-05 4.34E-06 2.74E-07 | 3.96E-07 | 5.35E-07 | 1.10E+03
(9.12E+07) (4.62E+05) | (3.01E+06) (1.61E+05) (1.01E+04) | (1.47E+04) | (1.98E+04)| (4.05E+13)
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WVDP Liquid Effluent Releases* of Radionuclide Material CY 2003in Curies(Bq)

Tritium Fission and Total Total Total Total Total
Activation Radioiodine |Radiostrontium| Uranium** | Plutonium Other
Products Actinides
(T1/2>3 hr)
2.51E-01 7.80E-03 2.73E-04 8.73E-02 1.36E-03 7.40E-05 3.98E-05
(9.29E+09) (2.88E+08) (1.01E+07) (3.23E+09) (5.02E+07) | (2.74E+06) | (1.47E+06)

NA - Not applicable

+ TheWVDPair and water releasesarefrom point sourceand controlled liquid effluent releases, respectively.

* Total uranium (grams) = 2.80E-01
** Total uranium (grams) = 7.45E+02
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Chapter 3

ENVIRONMENTAL
NONRADIOLOGICAL
PROGRAM
INFORMATION

Overview of New York Sate
Water Classfications, Water
Quality Sandards, and
Water Effluent Limits

The objective of the Clean Water Act of 1972
(CWA) (asstated in Section 101 of theAct) isto
restore and maintain the integrity of the nation’'s
waters and ensure that, wherever attainable, wa-
tersbe made useful for fishing and swimming. To
achieve this goal, New York State is delegated
with authority under Sections 118, 303, and 510 of
the CWA to (1) classify and designate the best
uses for recelving waters, such as streams and
rivers, withinitsjurisdiction; and (2) establishand
assign water quality standards—goalsfor achiev-
ing the designated best uses for these classified
waters. In addition to achieving CWA goals for
fishing and swimming, New York hasfurther clas-
sfieditsjurisdictional waters and established am-
bient water standards, guidelines, and maximum
contaminant levels (M CLs) to achieve objectives
under the Safe Drinking Water Act for drinking
water. These standards serveasthe basisfor pe-
riodic evaluation of the integrity of the receiving
waters and identification of needed controls, such
asNew York State Pollutant Discharge Elimina-
tion System (SPDES) permitsand effluent limita
tions.
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The definitions for best usage classifications of
New York’s jurisdictional waters and the water
quality standard god s for these classficationsare
providedinTitle 6 of the Official Compilation of
Codes, Rules, and Regulations of the State of New
York (NY CRR) Parts 701-704. Mapping of the
Cattaraugus Creek drainagebasin and assignment
of best usage designations and classification to
each receiving water segment within this drain-
age basin are described in 6 NY CRR Part 838.
According to these regulations, Frank's Creek,
Quarry Creek, and segments of Buttermilk Creek
under the influence of West Valley Demonstra
tion Project (WV DP) water effluents are identi-
fiedasClass” C” recalving waterswithaminimum
designated best usagefor fishing with conditions
suitable for fish survival. Cattaraugus Creek, in
the immediate downstream vicinity of the West-
ern New York Nuclear Service Center
(WNYNSC), isidentified asaClass“B” receiv-
ing water with best designated usagesfor swim-
ming and fishing. All fresh (non-saline)
groundwaters within New York are assigned a
“GA” classification with adesignated best usage
asapotablewater supply source.

Presented inAppendix C-1€ isasummary of the
numerica water quality standards, guidelines, and
MCLsassigned to these water classificationsfor
those substances and parametersthat areincluded
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inthe WV DP environmental monitoring program
for ambient water. Also included in Appendix
C-1C€ are SPDES Permit discharge limitsfor site
effluents.

Surface Water, Subsurface
Drainage Water, and Water
Effluent Monitoring

Appendix C-2C contains process effluent datawith
SPDES Permit limitsprovided for comparisonwith
these data. A ppendices C-3 through C-5€ present
datafor ambient surface water, subsurface drain-
age water, contained water, and potable water
monitoring locations. Also provided for side-by-side
comparison with these data are reference values,
where available, including background ambient
water monitoring data and/or pertinent ambient
water quality standards (AWQS), guidelines, or
MCLs.

SPDES Per mit-Required Monitoring. Liquid
discharges are regulated under the State Pollutant
DischargeElimination System. The WV DP holds
aSPDES Permit that identifiesthe outfalswhere
liquid effluentsare released to Erdman Brook (Fig.
A-2[p. A-2]) and specifies the sampling and ana-
Iytical requirements for each outfall. In August
2003, the WV DPfiled an applicationwiththe New
York State Department of Environmental Conser-
vation (NY SDEC) for renewal of the SPDES
Permit. In October 2003, NY SDEC issued are-
newed permit, which will expirein 2009. The con-
ditionsand requirements of the SPDES Permit are
summarizedinTableC-1AC inAppendix C-1. The
permit identifiesfive outfalls:

* outfall WNSPOO1, dischargefromthelow-leve
waste treatment facility (LLWTF)

» outfall WNSPOO7, discharge from the sanitary
andindustrial wastewater treatment facility
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« outfall WNSP008, groundwater effluent from
the perimeter of the LLWTF storage lagoons
(closed inMay 2001 but still inthe permit)

» outfdl 116, alocationin Frank’s Creek that rep-
resents the confluence of outfalls WNSP0O1,
WNSP007, and WNSPO08, aswell as stormwa-
ter runoff, groundwater seepage, and augmenta-
tion water. (Samples from upstream sources are
used to calculatetotd dissolved solids at thisloca
tion and to demonstrate compliance with the
SPDES Permit limit for thisparameter. Outfall 116
isreferred to as a® pseudo-monitoring” point on
the SPDES Permit. See p. GLO-8 in the Glos-
sary.)

« outfal WNSPO1B, aninternal monitoring point
for theliquid waste treatment system evaporator
effluent, being monitored for flow and total mer-
cury.

Some of the more significant features of the
SPDES Permit aretherequirementsto report five-
day biochemica oxygen demand (BODy), total
dissolved solids (TDS), iron, and ammoniadataas
flow-weighted concentrations and to apply a net
discharge limit for iron. The net limit allows the
Project to account for the iron that is naturaly
present in the site’s incoming water. The flow-
weighted limits apply to theflow-proportioned sum
of the Project effluents.

The SPDESmonitoring datafor 2003 aredisplayed
in Tables C-2C through C-2MC. TheWVDPre-
ported three permit excursionsin 2003, all dueto
exceeded holding timesfor sampleanaysisat the
off-sitelaboratory.

Mercury Analytical Method Sudy. The modi-
fied SPDES Permit received by the WV DPin July
2002 required acomparison study of mercury de-
termination by two analytical methods: Environ-
mental Protection Agency (EPA) Method 245.1
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(or 245.2) withadetectionlevd of 0.2 ug/L (parts
per billion [ppb]) and EPA Method 1631, which
allows determination of mercury at a minimum
level of 0.5 ng/L (partsper trillion [ppt]). Thelat-
ter (“ultraclean”) method supports EPA’s effort
to make available an additiona analytical method
capable of measuring mercury accurately at am-
bient water quality criterialevels.

Sincethe SPDES Permit enforcement compliance
limit of 0.2 pg/L for total mercury is several or-
ders of magnitude higher thantheAWQS of 0.0007
Mg/L for dissolved mercury, the WV DPisrequired
to conduct a mercury study using both methods
(1631 and 245.1 or 245.2) whenever mercury
samples are required under the terms of the
SPDES Permit. A report summarizing the anal yti-
cal results from these two methods and its find-
ings is required to be submitted quarterly to
NY SDEC.

Fourteen setsof samplesfrom outfall 001 and five
sets of samples from outfall 01B were anayzed
for mercury by the two test methods in 2003.
Sampleswere analyzed at Severn Trent Labora
toriesor Lionville Laboratoriesusing Method 245.1
and at Frontier Geosciences, Inc. or General En-
gineering Laboratories using M ethod 1631.

All sampleresultsfrom Method 245.1 wereless
than 0.2 ug/L, the practical quantitation limit for
Method 245.1. Results generated with Method
1631 were consistent with resultsgenerated with
Method 245.1. That is, al sample results gener-
ated with Method 1631 were reported at levels
below 0.2 pg/L. The average concentration for
samples collected at outfall 001 was 0.0164 pug/L
and that for outfall 01B was 0.00889 ug/L.

South Plateau Surfaceand SubsurfaceWater.
An inactive underground radioactive waste dis-
posal site, theU.S. Nuclear Regulatory Commis-
sion-Licensed Disposal Area(NDA), liesonthe
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south plateau of the site. Surface waters, which
flow fromthe south to the north, areroutingly moni-
tored at several pointsaround thisarea. (SeeFig.
A-2[p.A-2].) Two of these points, WNNDATR
and WNNDADR, are used to monitor (respec-
tively) waters within the NDA water collection
trench system and surface runoff and seepage
immediately downstream of the NDA. Sampling
point WNNDATR isan underground sump at the
lowest point in the collection trench system that
intercepts groundwater from the NDA. If radio-
logica or nonradiological contaminationwereto
migrate throughthe NDA,, it would most likely be
first detected in samplesfromWNNDATR.

Interceptor Trench and Pretreatment System.
Radioactively-contaminated n-dodecane (similar
to kerosene) in combination with tributyl phos-
phate (TBP) was discovered at the northern
boundary of the NDA in 1983. To contain migra-
tion of this subsurface radioactive organic con-
taminant, an interceptor trench and a liquid
pretreatment system (LPS) were built. (See
NRC-Licensed Disposal Area[NDA] Intercep-
tor Trench and Pretreatment Systemin Chapter 1

[p.1-11].)

Thetrenchwas designed to intercept and collect
subsurface water, which could be carrying n-
dodecane/TBP, to prevent the materia from en-
tering the surface water drainageditchleading into
Erdman Brook and to prevent contamination of
downgradient groundweter. TheLPSwasingtalled
to separate the n-dodecane/TBP and to remove
iodine-129 from the collected water before its
transfer to the LLWTF. The separated n-
dodecane/ TBP would be stored for subsequent
treatment and disposal.

IN2003, asin previousyears, nowater containing
TBP was encountered in the trench. Results of
surfaceand groundwater monitoring inthevicin-
ity of thetrench are discussed in Chapter 2 (South
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Plateau Surface Water and NDA Interceptor
Trench[p. 2-9]) and in Chapter 4 (Resultsof Moni-
toring at theNDA [p. 4-11]).

Total Organic Halides. Tota organic halides
(TOX) measurements are used as a screening
mechanism to detect the presence of certain or-
ganic compounds and associated radionuclides. In
2003, concentrationsof TOX a both WNNDATR
and WNNDADR remained within the range of
historical vaues.

Other On-Site and Off-Site Surface Water
M onitoring. As part of theroutine monitoring pro-
gram, two sets of grab samplesfor nonradiological
parameters at WNSP006 (Frank’s Creek at the
security fence), WNSWAMP (northeast swamp
drainage), WNSW74A (north swamp drainage),
and WFBCBKG (Buttermilk Creek at Fox Val-
ley) were taken in 2003. These samples were
screened for organic and inorganic constituents
and selected anions, cations, and metals. Results
of measurementsfor theselocationsarefound in
TablesC-4C, C-3C, and C-3DC.

In 2003 the parameter list for nonradiological
analyses and surface water monitoring locations
was modified from a groundwater-oriented to a
surface-water-oriented program. At locations
WNSP006, WFBCBK G and WFBCTCB, analy-
ses were added to assess water quality with re-
spect to applicable New York Water Quality
Standards for Class C waters. At locations
WNSWAMPand WNSW74A, the parameter list
was modified so asto better define ambient sur-
face water conditions at these outfalls.

At surface water monitoring location points
WNSW74A and WFBCTCB, monitoring location
WNSPO06, and background reference location
WFBCBK G, the maximum concentrations of to-
tal iron exceeded thewater quality standard (0.30
mg/L). NY SDEC, inits 2002 CWA 303(d) report
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tothe EPA, indicated it found the scientific basis
for the 0.30 mg/L standard to be insufficient.
NY SDEC also indicated that the upcoming stan-
dards review is expected to include a proposed
replacement of the 0.30 mg/L with a 1.0 mg/L
guidance value, based on 1976 U.S. EPA criteria.
Nonetheless, the el evated iron concentrations, in
particular at WNSW74A, which also exceedsthis
replacement guidance vaue, isindicative of typi-
cal concentrations in water runoff from areas
whereindustria activitiesare occurring.

At water monitoring locations WNSW74A and
WNSWAMP, the maximum TDS concentration
exceeded the water quality standard of 500 mg/
L. Elevated TDS can result from runoff contain-
ing residualsfrom gpplication of deicing materials
(i.e., road salt). Theelevated TDS concentrations
at WNSW74A and WNSWAMP are believed to
have resulted from runoff from site service roads
and wakways where deicing materials are ap-
plied.

Themaximum observed concentration of dissolved
aluminum at surfacewater location WFBCTCB
exceeded the water quality standard for this pa
rameter. The elevated concentration at thisloca-
tion is indicative of, and is typica for, surface
waters receiving water discharges from areas
whereindustria activities are occurring or have
occurred.

Monitoring resultsfor the standing water locations
(WNSTAW series) are presented in Table C-4HC,
Thetota iron concentration at WNSTAWS5 (0.62
mg/L) exceeded the 0.3 mg/L standard for class
“D” surface waters. The elevated iron concen-
tration at this standing water location isthought to
be attributableto naturally-elevated background
concentrations of iron.

Monitoring resultsfor pH at locations WNSPO05,
WFFELBR, WFBCTCB, WNFRC67, and
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WNDCELD areprovidedinAppendix CC, Tables
C-3A, C-4A, C-4B, C-4F, and C-4G. Although
most pH vaueswere withinapplicable standards,
minimum resultsat WFFELBR, WNFRC67, and
WNDCELD in 2003 wered|l below thelower pH
limit of 6.5.

Low pH of precipitationinthewestern New York
region may suppress pH in ambient surfacewa-
ters, especially during times of high rainfall when
precipitation runoff may account for alarge pro-
portion of stream flow. Average precipitation pH,
asmeasured near and onthe WVDPin 2003, was
about 4.5, withalow pH of 3.85. (SeeAppendix
DC, Tables D-22 through D-26°.)

Drinking Water Monitoring

Site drinking water ismonitored to verify compli-
ancewith EPA and New York State Department
of Health (NY SDOH) regulations. (See Safe
Drinking Water Act [p. ECS-13] in the Environ-
mental Compliance Summary.) Samplesarecol-
lected annually and analyzed for nitrate, fluoride,
cyanide, and metals concentrations. In addition,
an annual sample was obtained for principal or-
ganic contaminants. The 2003 monitoring results
indicated that the Project’s drinking water met
NY SDOH, EPA, and Cattaraugus County Hedlth
Department M CLsand drinking water qudity star+
dards.

Conductivity and pH in off-dgte and on-site drink-
ing water are presented in Tables C-5AC and
C-5BC, respectively. Except for apH of 6.42 at
WFWELO5, below the lower limit of 6.5, al re-
sultswerewithin applicablelimits.

Resultsfor inorganic, organic, and indicator analy-
sesof utility room potable water at thedistribution
system entry point, location WNDNKUR, are
listedin Table C-5CC. Monthly resultsfor biologi-
cal and residual chlorine analyses at site tap wa
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ter locations are provided in Table C-5EC. All re-
sults were within NYSDOH MCLs and EPA
maximum contaminant level gods. Theannud re-
sultfor nitrate-nitrogen in atap water samplefrom
the WVDP restroom sink, as analyzed by the
Cattaraugus County Department of Health (Table
C-5FC), was also below theMCL.

Soil and Sediment
Monitoring

Sediments are found at the bottom of surface
waters, including streams located within the
WVDPand WNY NSC premises. Sedimentspro-
vide habitat for awide variety of benthic organ-
isms, as well as juvenile forms of pelagic
organisms. These organismsin sedimentsarein
constant contact with substances that may be
adsorbed to sediment particles. Contaminated sedi-
ments are also potential diffuse sources of con-
tamination to the overlying water body.

INn 1999, NY SDEC issued updated guidance for
screening contaminated aquatic sediments. This
guidanceincludes sediment quality criteriacorre-
lated to the severity of environmental impact.
These criteria, which are derived from National
Oceanic and Atmospheric Administration (Long
and Morgan, 1990) and 1992 Ministry of Ontario
Guidelinesfor the Pratection and M anagement of
Aquatic Sediment Quality in Ontario (Persaud et
d., 1992), are presented inAppendix G-1€, Table
G-1B.

Contaminants in soils are potential sources for
contamination of groundwater, ambient air, flora,
and fauna. Table G-1AC givesasummary of ref-
erence criteria, incuding background concentra-
tion ranges for eastern United States soils and
sediment screening levels. Datafor soil and sedi-
ment monitoring locations are provided inAppen-
dix G-2€. Also, provided for side-by-side
comparison with these data, are reference val-
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ues, whereavailable, including background con-
centrations and/or sediment screening levels.

At SNSPO06, all analytical resultsfor sediments
were below the Severe Effect Level and NoAp-
preciable Contaminant Levels specified in the
NY SDEC guidance. Accordingtothe NY SDEC
“Technical Guidancefor Screening Contaminated
Sediments,” these results suggest thereis no pro-
nounced disturbance of the sediment-dwelling bio-
logical community and that thereis no significant
harm to benthic aquatic life at thislocation.

Resultsfor arsenic, copper, manganese, and nickel
inthe sediment sample obtained at SN SPO06 ex-
ceeded the L owest Effect Level but were below
the Severe Effect Levd. Based ontheNY SDEC
sediment screening guidance, moderate impacts
to benthic life could be expected at thislocation.

At SNSW74A and SNSWAM P, concentrations of
zinc exceeded the eastern United States back-
ground soil concentration range identified in the
NY SDEC Technical Administrative Guidance
Memorandum #4046 for “ Determination of Soil
Clean-Up Objectivesand Clean-Up Levels.” Cal-
cium and magnesium at SNSW74A aso exceeded
the eastern background soil concentration range.
Concentrations of these naturally-occurring met-
als abovethe natural background ranges may be
indicative of localized, naturally-elevated back-
ground concentrations of metalsin soilsor depo-
sition of sediment from runoff from areaswhere
industrid activitiesare occurring.

Air Emission Monitoring

Nonradiologicd air emissionsare permitted under
NY SDEC and EPA regulations. (Theregulations
that apply to the WVDP are listed in Appendix
KC, TableK-2. The New York State Facility Air
Permit held by the WV DP s described in Table
ECS-8, West Valley Demonstration Project Envi-
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ronmental Permits[pp. ECS-26 and ECS-27] in
the Environmental Compliance Summary.)

Thenonradiological air permitsare for emissions
of regulated pollutants that include particulates,
ammonia, nitrogen oxides, and sulfur dioxide. Emis-
sions of oxides of nitrogen and sulfur are each
limited to 99 tons per year.

The main contributing source of oxides of nitro-
genand sulfur at the WV DP wasthevitrification
system melter, which was shut down in Septem-
ber 2002. Site boilers and standby diesel genera-
torswereleft as the only contributors of nitrogen
and sulfur oxides, at levels greatly reduced from
those emitted by themelter.

Calendar Year 2003



Chapter 4

SITEHYDROLOGY
AND
GROUNDWATER
MONITORING

Groundwater Monitoring
Program Overview

Groundwater at the West Valey Demonstration
Project (WVDP or Project) ismonitored tocom-
ply with all applicable state and federal regula-
tions and to meet the requirements of U.S.
Department of Energy (DOE) Order 450.1. The
program enablesthe WV DP to obtain datato de-
termine basdline conditions, to alow theearly de-
tection of groundwater contamination, to identify
existing and potential groundwater contamination
sources and maintain surveillance of these sources,
and to providedatafor decision-making.

TheWVDP s Groundwater M onitoring Plan out-
linesgroundwater characterization, current ground-
water sampling requirements, and support of
long-term monitoring requirementsidentified inthe
Resource Conservation and Recovery Act (RCRA)
facilitiesinvestigation (RFI) and DOE programs.
TheGroundwater Protection Management Program
Plan provides additiond informationregarding pro-
tection of groundwater from on-site activities.

Geologic History of the West
Valley Site

TheWestern New York Nuclear Service Center
(WNY NSC) comprises approximately 3,345 acres
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(1,354 hectares [ha]) and is located on the Al-
legheny Plateau near the northern border of Cat-
taraugus County in Western New York. The
164-acre (66-ha) WV DP siteislocated withinthe
WNY NSC. Beneath the WNYNSC siteisase-
guence of Holocene (recent age) and Pleistocene
(iceage) sedimentsfilling asteep-sided valley in-
cised in thebedrock. The bedrock iscomposed of
shales and interbedded siltstones of the upper
Devonian Canadaway and Conneaut Groups that
dip southward at about 5 m/km (Rickard, 1975).

Pleistocene sediments overlying the bedrock typi-
cally consist of asequence of three glacia tills of
Lavery, Kent, and possibly Olean age. Thetills
are separated by stratified fluvio-lacustrine depos-
its. Inthe northern part of the site, the Lavery till
is capped by coarse-grained dluvia-fluvia depos-
its.

A summary of site hydrology is presented below.
Hydrologic conditions of the site are more fully
described in Environmentd Information Document,
Volume I11: Hydrology, Part 4 (West Valey
Nuclear Services Co. [WVNSCO], March 1996)
andinthe RCRA Facility Investigation Report \Vol.
1: Introduction and General Site Overview
(WVNSCO and Dames & Moore, July 1997).
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Surface Water Hydrology of
the West Valley Site

The WNY NSC lieswithinthe Cattaraugus Creek
watershed, which emptiesinto Lake Erie about
27 miles (43 km) southwest of Buffalo. Butter-
milk Creek, atributary of Cattaraugus Creek, drains
most of the WNY NSC and all of theWVDPsite.

The WV DP lieswithinthewatershed of Frank’s
Creek, which is a tributary of Buttermilk Creek
and forms the eastern and southern boundary of
theWVDP; Quarry Creek, atributary of Frank’s
Creek, formsthe northern boundary. (See Fig. A-
1[p.A-1])

Ancther tributary of Frank’s Creek, Erdman
Brook, bisects the WV DP into anorth and south
plateau. Themain plant, waste tanks, and lagoons
are located on the north plateau. The drum cell,
the U.S. Nuclear Regulatory Commission (NRC)-
Licensed Disposal Area (NDA), and the New
York State-Licensed Disposal Area(SDA) arelo-
cated onthe south plateau.

Hydrogeology of the West
Valley Site

TheWVDP site area is underlain by a sequence
of glacid tillscomprised primarily of claysand silts
separated by coarser-grained interstadial sedi-
ments. Becausethebottommost layer, theKent ill,
is less permeable than the other gedlogical units
and does not provide a pathway for contaminant
movement fromtheWVDP, itisnot discussed here.

The sediments above the Kent till — the Kent re-
cessiona sequence, the Lavery till and theintra-
Lavery till-sand, and the surficial sand and gravel
—are generally regarded as containing all of the
potential routes for the migration of contaminants
(via groundwater) from the WVDP site. (Figs.
4-1 and 4-2 [facing page] show therelativeloca
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tions of these sediments on the north and south
plateaus.) The Lavery till, the Kent recessional
sequence, and the Kent till are common to both
the north and south plateaus.

The WV DP does not use groundwater for drink-
ing or operational purposes, nor doesit discharge
effluent directly to groundwater. No public water
supplies are drawn from groundwater
downgradient of the WV DP or from Cattaraugus
Creek downstream of the WVDP. However,
groundwater upgradient of the WV DPisused for
drinking water by local residents.

Kent Recessional Sequence. The Kent reces-
sional sequence consists of afine-grained lacus-
trineunit of interbedded clay and silty clay layers
locally overlain by coarse-grained sandsand grav-
els. These depositsunderlie the Lavery till beneath
most of the Site, pinching out aong the southwest-
ern margin of the sitewhere thewalls of the bed-
rock valley intersect the sequence.

Groundwater flow in the Kent recessiona se-
guenceis predominantly to the northeast, toward
Buttermilk Creek. Hydraulic conductivity testing
completed during thelast severa yearsindicates
amean value of 2E-01 ft/day (8E-05 cm/sec) or
2.6 in/day. Recharge comes from the overlying
Lavery till and in-flow from the bedrock in the
southwest, and dischargeisto Buttermilk Creek.

Lavery Till. TheLaverytill ispredominantly an
olive-gray, sty clay glacid till with scattered lenses
of silt and sand. It underlies both the north and
south plateaus and ranges up to 130 feet (40 m) in
thickness beneath the active areas of the site,
dlightly increasing northeastward toward Butter-
milk Creek and the center of the bedrock valley.

Groundwater flow inthe unweathered Lavery till
is predominantly vertically downward at arela
tively dow rate; recent hydraulic conductivity test-
ingintheLavery till during thelast several years
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indicates amean vaue of approximately 1E-04 ft/
day (3.5E-08 cm/sec) or 0.001 in/day. Somewsdlls
have produced hydraulic conductivity values as
high as 3E-04 cm/sec, which may indicate the
presence of sand lenses withinthetill.

Onthe south plateau, theupper zone of the Lavery
till isexposed at the ground surface and iswesath-
ered and fractured to adepth of 3to 16 feet (0.9
to 4.9 m). Thislayer isreferred to as the weath-
ered Lavery till and isuniqueto the south plateau.
Theweathered Lavery till hasbeen oxidized toa
brown color and contains numerous desiccation
cracksand root tubes.

Groundwater flow inthe weathered till has both
horizontal and vertica components. Thisenables
groundwater to move lateraly across the south
plateau before moving downward into the un-
weathered Lavery till or discharging to nearby in-
cised stream channels. Recent hydraulic
conductivity testing in the weathered Lavery till
indicates ameanval ue of 5E-02 ft/day (2E-05 cm/
sec) or 0.6 in/day. The highest conductivitiesare
associated with densefracture zonesfound within
the upper 7 feet (2 m) of the unit.

On the north plateau, the weathered till layer is
much thinner or nonexistent and the unweathered
Laverytill isoverlain by the sand and gravel unit.

Sand and Grave and Till-Sand Units. Thesand
and gravel unit and the Lavery till-sand areunique
tothe north plateau. Thesand and gravel unitisa
silty sand and gravel layer composed of younger
Holocenealuvial depositsthat overlieolder Pleis-
tocene-age glaciofluvial deposits. Together these
two layersrange up to 41 feet (12.5 m) in thick-
ness near the center of the plateau and pinch out
along the northern, eastern, and southern edges
of the plateau, where they have been truncated
by downward erosion of stream channels.
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Groundwater inthisunit generaly flows northeast-
ward across the plateau toward Frank’s Creek.
Groundwater near the northwestern and south-
eastern margins of the sand and gravel layer also
flowsradially outward toward Quarry Creek and
Erdman Brook, respectively. There is minimal
groundwater flow downward into the underlying
Lavery till. Mean hydraulic conductivity is 16.4
feet/day (6E-03 cm/sec) or 200 in/day, based on
recent testing.

Withinthe unweethered Laverytill onthe north pla-
teau isanother unit, the Lavery till-sand. Thisthin,
sandy unit of limited aredl extent and variablethick-
ness is found primarily beneath the southeastern
portion of the north plateau. Groundwater flows
through thisunit in an east-southeast direction. Sur-
face discharge locations have not been observed.
The mean hydraulic conductivity of 3.8 ft/day
(1E-03 crm/sec) or 46 in/day for this unit is based
ontesting completed during thelast several years.

Routine Groundwater
Monitoring Program

Groundwater is monitored inthefive hydrogeologic
units previously described: the sand and gravel,
theweathered Lavery till, theunwesthered Lavery
till, the Lavery till-sand, and the Kent recessional
sequence. In 2003, atotal of 69 groundwater moni-
toring locations were sampled. Theselocationsin-
cluded 63 monitoring wells (including drivenwell
points), five groundwater seepage points, and one
sump/manhole. (See Tables 4-1 and 4-2 [facing
page] for asummary of groundwater monitoring
activitiesin2003.)

Monitoring Well Network. Most of the routine
groundwater monitoring wellswereoriginally as-
signed to monitor one (or more) of the super solid
waste management units (SSWMUSs) on the
WVDP site. (See RCRA §3008(h) Administra-
tive Order on Consent [p. ECS-4] and super solid
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Table 4-1

Summary of Groundwater Monitoring Program by Geographic Area;

Monitoring Year 2003

NUMBER OF. . TOTAL NORTH SOUTH OFF-SITE
WVDP* PLATEAU PLATEAU | RESIDENTIAL
Monitoring Points Sampled - Analytical* 79 54 15 10
Monitoring Points - Water Elevations Only a2 26 16 0
Monitoring Events 5 4 4 1
Analyses 1,146 939 158 49
Results 8,295 6,988 1,197 110
Percent of Nondetectable Results 81% 81% 86% 64%
Water Elevation Measurements 400 276 124 0

* Total number of monitoring points sampled includes WVDP on-site (69 wells) and off-site (10 wells).

Table 4-2

Summary of Groundwater Monitoring Program by Monitoring Purpose;

Monitoring Year 2003

NUMBER OF.. REGULATORY/ ENVIRONMENTAL
WASTE MANAGEMENT SURVEILLANCE

Monitoring Points Sampled - Analytical* 34 45
Monitoring Points - Water Elevations Only 0 a2
Monitoring Events 4 5
Analyses 271 875

Results 4,936 3,359
Percent of Nondetectable Results 92% 86%

Water Elevation Measurements 128 272

* Total number of monitoring points sampled includes WVDP on-site (69 wells) and off-site (10 wells).
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waste management unit in the Glossary [p. GLO-
12].)

Figures A-7 and A-8 (pp. A-7 and A-8) show
boundaries of ten of the SSWM Us at the WV DP.
Twenty-one additional wells in an eleventh
SSWMU monitor the SDA and arethe responsi-
bility of the New York State Energy Research and
Development Authority (NY SERDA). The SDA,
aclosed radioactive waste landfill, is contiguous
with the Project premises and isowned and man-
aged by NY SERDA.. Groundwater monitoring re-
sults from the SDA are reported in Appendix L©
but arenot discussed here.

TableE-1€ inAppendix E liststhe 11 SSWMUs
monitored by the well network, the hydraulic po-
sition of each well relative to the SSWMU, the
geologic unit monitored, and theanalytes measured
in2003. Thewells monitoring agiven hydrogeo-
logicunit (e.g., sand and gravel, weathered Lavery
till) also arearranged in ageneralized upgradient
to downgradient order, based upon their location
withinthe entire hydrogeol ogic unit. The hydrau-
lic position of a well relative to an SSWMU
(upgradient or downgradient) isindependent of the
samewd|’s position withinits hydrogeologic unit.
For example, awell that isupgradient inrelation
to an SSWMU may be located at any position
within itshydrogeologic unit within theboundaries
of the WV DP, depending on the geographic posi-
tion of the SSWMU relativeto the hydrogeologic
unit. Note that monitoring of certainwells, marked
by an asterisk, was specified in RFI reports pre-
pared in accordance with the RCRA §3008(h) Ad-
ministrative Order on Consent for theWVDP.

Potentiometric (water level) measurements also
are collected from wells listed in Table E-1€ in
conjunctionwith the quarterly analytical sampling
schedule. (See Appendix EC [p. E-3].) Ground-
water elevation dataare used to produce ground-
water contour maps, which delineate flow
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directions and gradients, and long-term trend
graphs, whichillustrate seasonal fluctuations and
other changesinthegroundwater system. In2003,
water levelswere routinely measured at 42 loca-
tionsin addition to those that were sampled.

Surface water elevation measurements are also
collected at 11 locations onthe north plateau where
the water table in the sand and gravel unit inter-
sects the ground surface in the form of standing
water. These measurements are correlated with
groundwater elevation measurements taken at
monitoring wells, and are used to help define
groundwater flow direction and gradients in the
sand and grave unit in areas where monitoring
well coverage is sparse or nonexistent.

Groundwater Monitoring Program Highlights
1982 T hrough 2003. Program content is dictated
by regulatory requirements in conjunction with
current operating practices and historical knowl-
edge of previoussiteactivities.

» Groundwater monitoring at the WV DP began
in 1982 with sampling for tritium inthe sand and
gravel unit in the area of thelagoon system.

» By 1984, 20 wels in the vicinity of the main
plant and the NDA provided monitoring coverage.

* Fourteen new wells, agroundwater seep loca-
tion, and the french drain outfall were added in
1986 to monitor additional Stefacilities.

* 1n 1990, 96 new wells were installed for data
collection for the environmental impact statement
and RCRA facility investigations.

» ARCRA facility investigation expanded-charac-
terization program was conducted during 1993 and
1994 tofully assess potential releases of hazardous
wastes or condtituentsfrom on-ste SSWMUSs. This
investigation, which consisted of two rounds of sam-
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pling for awiderange of radiological and chemical
parameters, provided valuableinformation regard-
ing the presence or absence of groundwater con-
tamination near each SSWMU andwas also used
toguidelater monitoring program modifications.

* In 1993, monitoring resultsindicated elevated
grossbetaactivity in groundwater inthe sand and
gravel unit on the north plateau. Subsequent in-
vestigation of thisareaddineated a plume of con-
tamination with a southwest to northeast
orientation. (See Specid Groundwater Monitor-
ing [p. 4-12] for more detalil.)

* Long-term monitoring needs werethe focus of
a1995 groundwater monitoring program evalua-
tion. After acomprehensive assessment, the num-
ber of sampling locationswas reduced from 91 to
65 and analytical parameters were tailored for
each sampling location for amore focused, effi-
cient, and cost-effective program.

* 1n 1996, several groundwater seep monitoring
locations on the northeast edge of the north pla-
teau were added to the monitoring program.

* From 1996 through 2003, inresponseto current
sampling resultsand DOE and RCRA monitoring
requirements, specific monitoring locations,
anaytes, and sampling frequencieswere modified.

* Four new groundwater monitoring wells were
installed during August 2003 inthe vicinity of the
remote-handled waste facility (RHWF). Two of
the new wells provide monitoring coverage
upgradient of the RHWF in the sand and gravel
and unweathered Lavery till units. The two re-
maining new wells, in conjunction with existing
wells, provide downgradient coverage of the
RHWF within hydrogeologic units. Initia sampling
of the new wellstook place as part of the fourth-
quarter 2003 monitoring event to establish pre-op-
erational conditions. Initial monitoring parameters
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included radiologicd indicators, Title 6 of theNew
York Official Compilation of Codes, Rules, and
Regulations (NY CRR), Appendix 33 volatileor-
ganic compounds (V OCs), semivolatile organic
compounds (SVOCs), and metals; and selected
radioisotopes.

Annual Analytical Trigger Level Review. A
computerized data-evaluation programusing “trig-
ger levels’ for chemica and radiological analytes
wasingtituted in 1995. These pre-set levels—con+
servativevaluesfor chemical or radiological con-
centrations — were developed to identify and
expedite aprompt focus on any anomdiesinmoni-
toring results. Thesevalues are based on regula-
tory limits, detectionlimits, or Statistically-derived
levels. Trigger levels are reviewed and updated
annually. Upper and lower trigger levels for
groundwater elevation measurementswereintro-
ducedin 1999.

Results of Routine
Groundwater M onitoring

TablesinAppendix EC group theresults of ground-
water monitoring within the five hydrogeologic
units monitored: the sand and gravel unit, the
Laverytill-sand unit, theweethered Lavery till unit,
the unweathered Lavery till unit, and the Kent re-
cessional sequence. These tables contain results
of sampling for radiological and nonradiological
analytes. Inaddition, Table E-14€ liststhe practi-
cal quantitation limits (PQLSs) for individual
NY CRRTitle 6, Appendix 33 andytes. The PQL
isthelowest level of an analyte that can be mea-
sured within specified limits of precision during
routine laboratory operations (New York State
Department of Environmental Conservation,
1991).

Appendix E€ tables also provide each well’s hy-

draulic positionrelative to other wellswithin the
same hydrogeologic unit. Wells identified as UP
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refer to either background wells or wells that are
upgradient of other wellsinthe samehydrogeol ogic
unit. WellsidentifiedasDOWN are downgradient
of other wellsin that unit. In each table, wellsare
presented from upgradient to furthest downgradient.
Grouping thewells by hydraulic position provides
thebasisfor presenting groundwater monitoring data
inthetablesand figuresinthisreport.

Data Tables. Groundwater monitoring data for
2003 are presented in Tables E-2 through E-13C
inAppendix EC. Where positive resultswere ob-
tained, a bolding convention was applied to the
data seriesindicating thehighand low values, with
a“pogtive’ defined asaresult exceeding the PQL
for the particular analysis. Additional details re-
garding the bolding convention are presented on
page E-2C.

Trend-Line Graphs. Trend-line graphsare shown
for monitoring locations that have historically
shown radiological concentrations above back-
ground vaues, or VOC or SV OC concentrations
above PQLSs.

Long-Term Trends of Gross Beta and Tri-
tium at Selected Groundwater Monitoring
L ocations. Figures4-5 through 4-8 (pp. 4-16 and
4-17) show the trends of gross beta and tritium
concentrations at selected monitoring locationsin
the sand and grave unit. Use of alogarithmic scae
allows locations having widely differing concen-
trations to be compared to average background
concentrations plotted on each graph.

Gross Beta. The groundwater plume of gross beta
activity in the sand and gravel unit on the north
plateau (Fig. 4-3 [facing page]) continues to be
monitored closely. The source of the plume’'s ac-
tivity can be traced to the subsurface beneath the
southwest corner of the former process building.
In2003, 11 wells (104, 105, 111, 408, 501, 502,
801, 8603, 8604, 8605, and 8609) showed gross

4-8

VWVDP Annual Site Environmental Report

Using a Datalogger to Record Hydraulic Conductivity
Data From an On-Site Monitoring Well

beta concentrations that exceeded the DOE de-
rived concentration guide (DCG) for strontium-
90 (1.0E-06 uCi/mL ). Lagoon 1, formerly part of
the low-level waste treatment facility, has been
identified as a source of the gross beta activity at
wells8605 and 111.

* Figures4-5and4-6 (p. 4-15) show gross betain
wells 408, 501, 502, 8604, and 8609 (which are
somewhat centraly located on the north plateau
and are closer to the plume's suspected source
beneath the main plant) and wells 104, 105, 116,
801, and 8603 (which are located generaly fur-
ther northeast, nearer the leading edges of the
gross beta plume), respectively. As in previous
years, samplesfrom well 408 continued to show
the highest gross beta concentrations of al the
wells within the north plateau gross beta plume
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area. Gross betaresultsfor well 408in 2003 were
somewhat lower than 2002 results.

WEelIs501, 502, and 801 showed dight decreases
relaiveto 2002. Wells 104, 105, 116, 8603, 8604,
and 8609 showed increases relative to 2002 val-
ues. Well 105 shows the largest overal increase
over the last ten years.

* Figure 4-7 (p. 4-17) is a graph of gross beta
concentrations at sand and gravel unit monitoring
locations 111 and 8605, located near the eastern
edge of the north plateau adjacent to former la-
goon 1. Gross betaconcentrationsat well 111 were
dlightly higher in 2003 thanin2002. Inwell 8605,
gross betaresultsfor 2003 were similar to 2002
results, but overall a decreasing trend is evident
from 1994 to the present.

Tritium. Tritiumin sand and gravel wellsasois
routinely monitored as part of thegroundwater pro-
gram.

* Figure4-8 (p. 4-17) showsthetritium concen-
trationsinwells 111, 8603, 8604, 8605, and 8609.
Thefigureindicatesthat tritium concentrationsin
thesewells mainly show dight decreases or rela-
tively consistent trends. Well 111 has had slight
increases during the last two years.

North Plateau Seeps. Andytica results of sam-
pling for radiological parameters from the sand
and gravel unit seepage monitoring locationswere
compared withresultsfrom GSEEP, a seep moni-
tored since 1991 that has not been affected by the
gross betaplume. (Seep monitoring locationsare
noted onFigs. A-6 and A-7 [pp. A-6 and A-7].)

GrossBeta. Radiologica monitoring results con-
tinue to indicate that the gross beta groundwater
plume has not migrated to these seepage aress.
With the exception of SP11, gross betaconcentra-
tionsfrom al seep monitoring locations wereless
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than or similar to GSEEP concentrations during
2003. Gross beta concentrations at SP11 show a
dightly increasing trend since early 1999 and some-
what steeper increases during 2001 through 2003.
Contamination observed at SP11isbelievedtobe
attributableto re-infiltration of contaminated water
that has surfaced from the strontium-90 ground-
water plume. Although somewhat greater thanval-
uestypicaly obtained at GSEEP, itistill well below
thestrontium-90 DCG (SeeTable E-7C)

Gross Alpha. Grossaphaconcentrations at all of
the seep sampling locationswere very low — gen-
erally below the associated uncertainty or less
than thedetection limit.

Tritium. Tritium concentrations at the seeps re-
mained s milar inmagnitude or wereless than con-
centrations at GSEEP. Tritium concentrationsin
the north plateau seeps, including GSEEP, are
dightly abovelevelsreported in background wells
of the sand and gravel unit. Concentrations are
similar to those seeninsand and gravel unit wells
monitoring the lagoon areas of the north plateau,
but arestill far below the DCG for tritium.

North Plateau Well Points. Sampling at well
pointsA, C, and H (Fig. A-6 [p. A-6]) monitors
tritium concentrationsinthe area east of the pro-
cess building and fuel receiving and storagefacil-
ity and west of former lagoon 1. Samples from
these threelocations have yielded concentrations
of tritium that, while elevated with respect to
historical monitoring of wellsinthearea, are well
below the DCG of 2.0E-03 uCi/mL. (See Table
E-8C.) Datafrom downgradient monitoring wells
have not indicated similarly elevated levels of tri-
tium.

Results of Radioisotopic Sampling. Ground-
water samples for radioisotopic analyses are col-
lected regularly from selected monitoring points
in the sand and gravel unit and the weathered
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Lavery till. (See Table E-13C.) Results in 2003
weregeneraly similar to historical findings. Stron-
tium-90 remained themgjor contributor toelevated
gross beta activity in the plume on the north pla-
teau, asindicated by the similarity between stron-
tium-90 trends and gross beta trends in wells
showing elevated grossbetaresults.

Carbon-14, technetium-99, and iodine-129, which
have been detected at several monitoring loca
tions at concentrations above background levels,
contribute very small percentages to total gross
beta concentrations. These detections have oc-
curred at locations within the gross beta plume
and downgradient of former lagoon 1 andtheNDA.
None of the concentrations of carbon-14, techne-
tium-99, or iodine-129 have been above DCGs,
and gross beta analyses continue to provide ap-
propriatetrend surveillanceon aquarterly basis.

Results of Monitoring at the NDA. A trench
system was constructed aong the northeast and
northwest sides of the NDA to collect groundwa-
ter that may be contaminated with amixture of n-
dodecane and tributyl phosphate (TBP). (Seedso
Chapter 1, Environmental Program Information,
NRC-Licensed Disposal Area[NDA] Intercep-
tor Trench and Pretreatment System [p. 1-11].)
Therewere no monitoring resultsin 2003 that in-
dicated the presence of TBP or n-dodecane in
groundwater inthevicinity of theNDA. Ground-
water levelsare monitored quarterly in and around
the trench to ensure that an inward gradient is
maintained, thereby minimizing outward migration
of potentially-contaminated groundwater.

Gross betaand tritium concentrationsin samples
fromlocationWNNDATR, asump at thelowest
point of theinterceptor trench, and from well 909
(Fig. A-6 [p. A-6]), which is downgradient of
WNNDATR, continued to be elevated with re-
spect to background monitoring locations on the
south plateau but were still well below the DCGs.
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WNNDATR. During 2003, gross beta concentra-
tions at WNNDATR were similar to those seen
during 2002, but tritium, while still higher than at
other NDA monitoring locations, showsan over-
all decrease.

WelI 909. Radiologicd indicator results have his-
torically fluctuated at thislocation but, ingenerd,
upward long-term trends in both gross beta and
tritium were discernible at well 909 until 1999,
when both trends declined, followed by relatively
consistent results during recent years. Gross beta
concentrationsfrom well 909 are somewhat higher
than at NDATR. Residual soil contamination near
well 909 isthe suspected source of elevated gross
betaconcentrations.

Off-Site Groundwater Monitoring. Groundwa-
ter is used as a potable water supply at off-site
private residences near theWVDP. Nineoff-site
residential supply wellslocated within 4.3 miles
(7 km) of thefacility were sampled for radiologi-
cal parametersin 2003. A tenth private well, lo-
cated 18 miles (29 km) south of the site, provided
abackground location. These monitoring results
arediscussed in Chapter 2 (p. 2-12), Overview of
Drinking Water Monitoring.

Resultsfor Volatileand Semivolatile Organic
Compounds. VOCsand SVOCswere sampled
at specific locations (wells 8612, 8609, 803, 8605,
111, and seep sampling location SP12 [Fig. A-6, p.
A-6]) that have shown historical results abovetheir
respective practica quantitationlimits. (SeeTable
E-14€ for alist of PQLS.) Other monitoring loca-
tions are sampled for VOCs and/or SV OCs be-
cause they aredowngradient of locations that have
shown pasitiveresults or to comply withthe RCRA
83008(h) Administrative Order on Consent.

1,1-Dichloroethane (1,1-DCA). Concentrations

of 1,1-DCA at well 8612 decreased during 1995—
1998 and then leveled off during 1999-2003. (See
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Fig. 4-9 [p. 4-18].) The compound was not de-
tected at wells 8609, 803, or groundwater seep
SP12 during 2003. (See Table E-9€.)

Dichlorodifluoromethane (DCDFMeth).
DCDFMethwas detected at wells 803 and 8612
during 2003 at estimated concentration levels be-
low the PQL. (See Table E-9C.)

1,1,1-Trichloroethane (1,1,1-TCA). The com-
pound 1,1,1-TCA wasdetected inwells 8609 and
8612 during 2003 at levels below the PQL, but
was not detected in well 803 or in seep SP12.
(See Table E-9€ for VOC concentrations at these
locationsand Fig. 4-9[p. 4-18] for agraphof 1,1,1-
TCA concentrationsat well 8612.)

Total 1,2-Dichloroethylene (1,2-DCE-t). Posi-
tivedetections of 1,2-DCE-t werefirst noticed at
well 8612in1995. Concentrationsof 1,2-DCE-t
increased from 1995 through 2002, but thetrend
hasleveled from 2002 through 2003, and during
2003 concentrations were similar to or slightly
lower than those measured during 2002. (SeeFig.
4-9[p. 4-18].)

TheVOCs1,1-DCA, DCDFMeth,and 1,1,1-TCA
are often found in combination with each other
and with 1,2-DCE-t. Inwell 8612, each of these
three compoundsfirst exhibited anincreasingtrend
that, over the past few years, was then followed
by a decreasing trend. It is expected that 1,2-
DCE-t will exhibit similar behavior, and continued
routine monitoring will evaluate future trends.

Tributyl Phosphate. Concentrations of TBPwere
detected in 2003 groundwater samplesfromwell
8605, near former lagoon 1, at concentrationssimi-
lar to those in 2002, and within the range of his-
torical results. TBP also was previoudy detected
inwell 111, located near well 8605, but at levels
much lower than those at well 8605. However,
there were no positive detections of TBP at well
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111 during 2003. (See Figure 4-10 [p. 4-18] and
Table E-10C)

Ongoing detection of TBP inthislocalized area
may berelated to previoudy-detected, positivecon
centrations of iodine-129 and uranium-232inwels
111 and 8605, as noted in previous Annual Site
Environmental Reports. The presence of these
three contaminants may reflect residual contami-
nation from liquid waste management activitiesin
the former lagoon 1 area during earlier nuclear
fuel reprocessing. Future trends of TBP will be
evaluated as part of the routine groundwater moni-

toring program.

Special Groundwater
Monitoring

Gross Beta Plume on the North Plateau. El-
evated gross beta activity has been detected in
groundwater from the surficial sand and gravel unit
inareasnorth and east of thebuilding whereNudear
Fuel Services, Inc. reprocessed nuclear fuel (Fig.
4-3 [p. 4-9]). In December 1993, devated gross
beta concentrations were detected in surface wa-
ter at former sampling location WNDMPNE, lo-
cated near the edge of the plateau. This detection
initiated asubsurface groundwater and soil investi-
gationin 1994 using aGeoprobe® mobilesampling
system, which helped to identify the location and
extent of the gross beta plume beneath and down-
gradient of theformer process building.

The highest gross beta concentrationsin ground-
water and soil werefound near the southeast cor-
ner of the process building. Strontium-90 and its
daughter product, yttrium-90, wereidentified as
the major isotopic components of this elevated
grossbetaactivity (WVNSCO, 1995).

In 1995, the north plateau groundwater recovery

system (NPGRS) was installed to minimize the
advance of thegross betaplume. TheNPGRS is
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located near the leading edge of thewestern lobe
of the plume where groundwater flows preferen-
tialy toward the edge of the plateau, seepsintoa
ditch, and flows as surface water toward moni-
toring location WNSWAMP. (See Northeast
Swamp Drainage Monitoring [this page].) The
NPGRS consists of three wellsthat extract con-
taminated groundwater, whichisthen treated by
ionexchangeto removestrontium-90. Treated wa:
ter is transferred to the lagoon system and ulti-
mately isdischarged to Erdman Brook.

Thenorth plateau groundwater recovery system
operated successfully throughout 2003, process-
ing about 4.5 milliongalons (17.0 millionliters).
The system hasrecovered and processed gpproxi-
mately 34 million galons (128 millionliters) since
November 1995.

Moreattentionwas givenin 1998 tothecorearea
of the plume, determined to be beneath and im-
mediately downgradient of the former process
building. The 1998 study noted that, whilethe over-
all distribution of strontium-90 in groundwater
within the plumewas similar to 1994, concentra-
tions detected in 1998 samples were generally
lower thanin 1994 samples, dueto radioactivede-
cay and continuing migration and dispersion of the
plume (WVNSCO, June 1999).

Permeable Treatment Wall. A pilot-scale per-
meabletreatment wall (PTW) was completed in
1999intheeasternlobe of thenorth plateau plume
inorder totest thispassive, in-Sturemediaiontech
nology. The PTW is a trench constructed in the
subsurface and backfilled with clinoptilolite, a
medium selected for its ability to adsorb strontium-
90 ions from groundwater. The PTW extends
vertically downward through the sand and gravel
unit to the top of the underlying Lavery till and is
approximately 30 feet long and 10 feet wide (9
meterslong by 3 meterswide).
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M onitoring and eval uation of water levelsand ra-
diologica concentrations upgradient, within, and
downgradient of the PTW continued during 2003
inorder to assess its effectiveness. Additiond test
boringsand monitoring wel ingtalationswerecom-
pleted in the vicinity of the PTW during thefall of
2001 to obtainimproved definition of hydrogeologic
conditions. Hydraulictestinginthenew wellswas
completed during 2002. The evaluation concluded
that complex hydrogeologic conditions and distur-
bancesfrom theinstdlation areinfluencing ground-
water flow into and around the pilot PTW.

Northeast Swamp Drainage M onitoring. Rou-
tine surface water sampling during 2003 contin-
ued to monitor radioactivity levelsin surface water
flowing through the outlet location WNSWAMP.
(SeeAppendix CC, Table C-3DC.) Grossbetaand
strontium-90 concentrations continued to fluctu-
ate due to seasonal effects. Annualized average
strontium-90 concentrations steadily decreased
during most of the year, dropping below the DOE
DCG by about mid-summer. (SeeFig. 4-4[p. 4-
14].) This decreasing trend may be due to acom-
bination of factors, including the operation of the
NPGRS, which removes groundwater containing
strontium-90 from the subsurface, thereby de-
creasing the amount of radioactivity migrating to
WNSWAMP, and dilution (from groundwater re-
charge and surface runoff) of any existing radio-
activity present inthe subsurface prior to NPGRS
operations. Themain source of theelevated stron-
tium-90 is seepage of groundwater affected by
the north plateau plume into aditch upstream of
WNSWAMP.

Although theannualized average concentration of
strontium-90 in surface water decreased at sam-
pling location WNSWAMP (on the WV DP pre-
mises), concentrations remained elevated with
respect to background. Even so, monitoring down-
stream at the first point of public access
(WFFEL BR) continued to show strontium-90 con-
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centrations that were not significantly different
from background (WFBIGBR) concentrations.
(See also Northeast Swamp and North Swamp
Drainage[p. 2-6] in Chapter 2, Environmental Ra
diological Program Information.)

North Plateau Groundwater Quality Early
War ning M onitoring. Early-warning monitoring
of water recovered by the NPGRS is important
becausethiswater isultimately discharged off-site
viatheNew York State Pollutant Discharge Elimi-
nation System (SPDES) outfal 001. Quarterly
monitoring resultsfromwell 502, located directly
upgradient of the NPGRS, can be used toidentify
anaytical concentrationsin groundwater that may
affect compliance with the SPDES-permitted ef-
fluent limits. Results of sampling for metasat well
502 can befoundin Tables E-11 and E-12€.

I nvestigation of Chromium and Nickel inthe
Sand and Gravel Unit and Evaluation of Cor-
rosion in Groundwater Monitoring Wells. A
1997 and 1998 study of the effect of modifying
sampling equipment and methodology on concen-

trations of chromium and nickel in samples of
groundwater from the sand and gravel unit noted
that such modifications did produce decreasesin
chromium and nickel concentrations. This sup-
ported the hypothesis (whichisdocumented inthe
technical literature) that elevated concentrations
were not representative of actual groundwater
conditions, but were caused by release of metals
from subsurface corrosion of stainless-sted well
materias (WVNSCO and Dames& Moore, June
1998).

To ensure continued monitoring-well integrity and
collection of high-quality samplesrepresentative of
actua groundwater conditions, wells are periodi-
caly inspected for corrosion. Approximately three-
fourths of the stainless-sted wells monitoring the
sand and gravel unit wereinternally inspected for
corrosion during 2001. Wells containing corrosion
were cleaned using simple brushing and purging
techniques. Cleaned wells were reinspected to
verify that corrosion had been removed.
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Figure 4-4. Annualized Average Strontium-90 Concentrations at WNSWAMP
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Spoecial Groundwater Monitoring

Ten-Year Sampling Pump I nspections. Dedi-
cated bladder pumps were installed in many
WV DP monitoring wellsin 1991. (See Ground-
water Sampling Methodology [Appendix EC: p.
E-2].) Pumpsinall actively sampled wellswere
removed and inspected during 2001 to evaluate
pump conditions after ten years of use. All pumps
were found to be in good, serviceable condition
during the 2001 inspection and during routine quar-
terly sampling activitiesin 2002 and 2003.
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Chapter 5

QUALITY ASSURANCE

Thequality assurance (QA) program at the\West
Valley Demongtration Project (WV DP or Project)
providesfor and documents consistency, precision,
and accuracy in collecting and andyzing environ-
mental samplesand ininterpreting and reporting
environmental monitoring data

Organizational Respongbilities

West Valley Nuclear Services Co. (WVNSCO)
iscontractually obligated toimplement aQA pro-
gram a the WVDP. Managers of programs,
projects, and tasks are responsiblefor determin-
ing and documenting the applicability of QA re-
quirementsto their activitiesand for implementing
those requirements. For example, the Project En-
vironmental Laboratory management and staff are
directly responsiblefor carrying out sampling and
analytical activities in a manner consistent with
good quality assurance practices and for follow-
ing approved procedures.

Program Design

The quality requirements of rule 10 Code of Fed-
era Regulations (CFR) Part 830.122, QudityAs
surance Criteria (U.S. Department of Energy
[DOE]), and DOE Order 414.1A, Quality Assur-
ance (DOE, 2001) providethe QA program poli-
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cies and requirements applicable to activities at
the WVDP,

Theintegrated quality assurance program appli-
cableto environmental monitoring at the WV DP
also incorporates requirementsfrom Quality As-
surance Program Requirements for Nuclear Fa-
cilities(American Society of Mechanical Engineers
[ASME] NQA-1, 1989) and Specifications and
Guidelinesfor Quality Systemsfor Environmental
Data Collection and Environmental Technology
Programs (American National Standards Ingtitute
and American Society for Quality Control [ANSI/
ASQCE4-1994], 1994).

The QA program focuses upon assigning respon-
sibilities and uponthorough planning, specification,
control, and documentation of al aspects of an
activity to ensure the quality of both radiological
and nonradiological monitoring data. The quality
assurance program includes requirementsin the
aresslisted below.

Responsibility. Responsibilitiesfor overseeing,
managing, and conducting an activity must be
clearly defined. Personnel who verify that the
activity has been completed correctly must bein-
dependent of thosewho performed it.
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Chapter 5. Quality Assurance

Planning. An activity must be planned before-
hand and the plan followed. All activitiesmust be
documented. Similarly, purchases of any equip-
ment or itemsmust be planned, specified precisaly,
and verified for correctness upon receipt.

Control of Design, Procedures, Items, and
Documents. Any activity, equipment, or construc-
tion must be clearly described or defined and
tested. Changesin the design must betested and
documented. Procedures must clearly state how
activitieswill be conducted. Only approved pro-
cedures may be used. Equipment or particular
items affecting the quality of environmental data
must beidentified, ingpected, cdibrated, and tested
before use. Calibration status must be clearly in-
dicated. Itemsthat do not conformto requirements
must beidentified and separated from other items
and the nonconformity documented.

Documentation. Records of all activities must
be kept in order to verify what was done and by
whom. Records must be clearly traceable to an
item or activity.

CorrectiveAction. Conditions adverse to qual-
ity shall be promptly identified and corrected. The
cause of a problem must be identified, acorrec-
tiveaction planned, responsibility assigned, and the
problem remedied.

Audits. Scheduled audits and assessments must
be conducted to verify compliance with al aspects
of the QA program and determineits effectiveness.

Subcontractor laboratoriesproviding analytical ser-
vices for the environmental monitoring program
are contractually required to maintain aQA pro-
gram consistent with WVNSCO requirements.
They provide analytical data reports and any
supplementary documentation necessary to vali-
date the data.
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Procedures

Those activities that affect the quality of environ-
mental monitoring dataare conducted according to
approved proceduresthat clearly describe how the
activity should be performed and what precautions
areto betakenin connection with the activity. Any
person performing an activity that could affect the
quality of environmental monitoring data must be
trained and must demonstrate proficiency in proce-
dures applicabletotheactivity.

New procedures are developed each time an ac-
tivity isadded to the monitoring program. Proce-
duresarereviewed periodicaly and updated when
necessary. Documents are controlled so that only
current procedures are used.

Quality Contral in the Field

Quiality control (QC), an integral part of quality
assurance, is used to verify that sample analysis
and collection are consistent and repeatable. QC
methods are applied in thelaboratory (analytical
or laboratory QC) and inthefield (field QC).

To ensure that samples are collected correctly,
appropriate sampling procedures are followed for
each type of samplebeing collected. For example,
samplelocationsat theWV DP are clearly marked
inthefield to ensure that future samplesare col-
lected in the same locations; collection equipment
inplaceinthefiddisroutingy inspected, cdibrated,
and maintained; and automated sampling stations
are kept locked to prevent tampering and to en-
sure sampleintegrity. Samples are collected into
certified pre-cleaned containers of an appropriate
material and capacity. Containers arelabeledim-
mediately with the pertinent information — date,
time, person doing thecollecting, and special field
sampling conditions. Collectioninformationisdocu-
mented and kept as part of the record for that
sample.
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Quality Control in the Laboratory

Chain-of-custody protocolsare followed to ensure
that samples are controlled and tracked for trace-
ability. If necessary, samplesare preserved assoon
aspossibleafter collection.

To assess quality problems that might be intro-
duced by the sampling process, duplicate field
samples, fidd blank samples, andtrip blank ssamples
are collected. Background samples are collected
for basdline environmental information.

Field Duplicates. Field duplicates are samples
collected from the same matrix in the same man-
ner at the sametime and place. When processed
and analyzed identically, but as independent
samples, they provide information on sample ho-
mogeneity and sampling precision. Field duplicates
arecollected at frequencies specifiedin gpplicable
sampling plans.

Field Blanks. A field blank is asample of labo-
ratory-deionized water that is put into a sample
container at afield collectionsiteandis processed
from that point as aroutine sample. Field blanks
are used to detect contamination that may bein-
troduced by the sampling procedure or the sam-
pling environment. They are processed at a
minimum rate of one per 20 samples.

If samplesare collected with non-dedicated sam-
pling equipment, thelaboratory-deionized water is
poured over the collection equipment and into the
sample container. Thistypeof field blank iscalled
an equipment blank.

Trip Blanks. Trip blanks are prepared by pour-
ing laboratory-dei onized water into samplebottles
inthelaboratory. The bottles are then placed into
sample coolerswherethey remainthroughout the
sampling process. Trip blanks are collected to de-
tect any volatile organic contamination that may
beintroduced from handling during callection, stor-
age, or shipping. Trip blanks are prepared once
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per day when volatile organic samples are being
collected.

Environmental Background Samples. Tomoni-
tor each pathway for possible radiological con-
tamination, samples of air, water, vegetation, mest,
and milk are taken from locations remote from
the site for comparison with samples from near-
stelocations. Samplesthat areclearly outside site
influence show ambient radiological concentrations
and serve as backgrounds or “ controls,” another
form of field quality control sample. Background
samples are collected at the same frequencies, as
are samples from their counterpart near-site lo-
cationsand provide basedline information to com-
pare with information from near-site or on-site
samples so that site influences can be evaluated.

Quality Control in the
L aboratory

Morethan 13,500 sampleswere handled as part
of sitemonitoring in 2003. Samplesfor routinein-
dicator radiological andysswereandyzed on-site,
with the rest being sent to subcontract laborato-
ries.

Off-site subcontract |aboratories must maintaina
level of QC as specified in contracts with
WVNSCO and are required to participate in all
applicable crosscheck programs and to maintain
all relevant certifications.

To monitor the accuracy and precision of data,
laboratory QC practices specific to each analyti-
cal method are clearly described in approved ref-
erences or procedures. Examples of laboratory
QC activities at the WV DP include proper train-
ing of analysts, maintaining and calibrating mea-
suring equipment and instrumentation, and
processing samples in accordance with specific
methods asameans of monitoring laboratory per-
formance.
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Analytical instruments and counting systems are
calibrated at specified frequencies, and logs of
instrument calibration and maintenance are kept.
Cdlibration methodsfor eachinstrument are speci-
fiedin procedures or in manufacturers' directions.
Standards traceable to the Nationa Institute of
Standards and Technology (NIST) are used to
calibrate counting and test instrumentation.

Laboratory quality control samplesconsist of three
generd types: standards (including spikes), used
to assessaccuracy; blanks, used to assessthe pos-
sibility of contamination; and duplicates, used to
assessprecision.

Standards. A standard is a material having a
known property that can accurately be established
based upon its physical or chemical characteris-
tics. Standards are usually NIST-traceable mate-
rials or standard reference materials of known
guantity or concentration.

Ataminimum, onereference standard isanayzed
for every 20 sample anayses. The results of the
analyses are plotted on control charts, which
specify acceptablelimits. If theresultsliewithin
theselimits, then anaysis of actua environmental
samples may proceed and the results are deemed
usable.

Spikes. Another form of standard analysis is a
laboratory spike. In a spike, a known amount of
andyteisadded to asample (matrix spike) or blank
(blank spike) beforethe sampleis analyzed to as-
Sess percent recovery. The percent recovery of
the analyte indicates how much of the anayte of
interest is being detected in the analysis of actual
samples; hence, aspike also is an assessment of
the accuracy of themethod. Spikerecoveriesare
recorded on control charts with documented ac-
ceptancelimits.
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Blanks. Laboratory blanks, also called method
blanks, are prepared from amatrix similar tothat
of the sample, but known to contain none of the
analyte of interest. For instance, deionized water,
taken through the same preparatory procedure as
asample, may serveasablank for both radiologi-
cal and chemical analyses of water samples. A
positive result for an analyte in a blank indicates
that something iswrong withthe analysis and that
corrective action should betaken. In general, one
l[aboratory blank is processed daily or with each
batch of samplesfor agiven analyte.

Theinstrument background count for radiological
samples, acount taken of aplanchet or vial con-
taining no sample, is another form of laboratory
blank. The count servesthree purposes: to deter-
mine if contamination is present in the counting
instrument; to determine if the instrument is re-
sponding in an acceptable manner; and to deter-
mine the background correction that should be
applied when calculating radiological activity in
certain samples.

Environmenta samplescontaining littleor nora-
dioactivity must be measured with very sensitive
instruments. For example, gross alphaand gross
beta measurements must be made with a low-
background proportional counter. Aninstrument
background count is taken before each day’s
counting or with each batch of 20 samples. Back-
ground counts are recorded on control chartswith
defined acceptance limits. An unacceptable count
requires corrective action before analyses can
proceed.

Duplicates. Laboratory duplicates are created by
splitting existing samples before analysisand treet-
ing each portion as a separate sample. Labora-
tory duplicates are used to assess precisioninthe
analytical process.
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Quality Control in the Laboratory

To alow independent determination of environ-
mental monitoring data, samplesof air filters, wa
ter, milk, fish, vegetation, and sedimentsare split
or separately collected and sent to the New York
State Department of Headth (NY SDOH) for mea:
surement and independent reporting to the public.
Co-located samples arelisted in Appendix B of
thisreport.

Crosschecks. Crosscheck samples contain a
concentration of an analyte known to the agency
conducting the crosscheck. However, the concen-
trationisunknownto the participating laboratory.
Crosscheck programsprovidean additional means
of testing accuracy of environmental measure-
ments. WV NSCO participates in formal
crosscheck programs for both radiological and
nonradiological analyses.

Radiological. The DOE recommendsthat dl or-
ganizations performing radiological analyses as
part of effluent or environmental monitoring par-
ticipatein thesemiannual Environmental M easure-
ments L aboratory Quality A ssessment Program.
Thisprogramisdesigned totest thequality of en-
vironmental measurements being reported to the
DOE by itscontractors.

Crosscheck samplesfor radiological constituents
are analyzed by the on-site Environmental Labo-
ratory and by a subcontract laboratory in accor-
dance with contractual requirements. A total of
113 radiological crosscheck analyses were per-
formed by or for the WV DP and reported in 2003.
All but three of thoseresults (97.4% overdl) were
withinacceptance limits.

Results from radiological crosschecks are sum-
marized inAppendix J°, Tables J-1 and J-2C.

The Environmental L aboratory analyzed and re-
ported 34 samplesin 2003; all results (100%) were
within control limits. General Engineering Labo-
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ratory submitted 79 results, of which 76 (96.2%)
werewithin control limits.

Nonradiological. Anaytical laboratories must
demonstrate evidence of satisfactory analytical
performance on samples provided by the
NY SDOH Environmenta Laboratory Approval
Program (ELAP). Thelaboratory must also par-
ticipatein U.S. Environmental ProtectionAgency
(EPA) Discharge M onitoring Report-Quality As-
surance performance evaluation studies. Analyti-
cal procedures are to be consistent with the
principlesand methodologiesin40 CFR Part 136,
Methodology, Chemical Analysis of Water and
Waste, EPA-600/4-79-020, EPA as updated, or
methodscited intheNY SDOH-EL AP manual.

Two nonradiological crosscheck samples (from En-
vironmental Research A ssociates) for the National
Pollutant Discharge Elimination System Discharge
M onitoring Report-Quality Assurance Study #23
were analyzed for pH and residual chlorine by the
WV DP wastewater facility laboratory in 2003.

Twenty-one crosscheck analyseswere performed
by Severn Trent Laboratories, an off-site vendor
laboratory, for additional parametersin2003. Non-
radiological crosscheck resultsare summarized in
Appendix J©, Table J-3€.

Resultsfrom both samplesandyzed at theWVDP
were within acceptance limits (100%). Of the 21
results reported by the vendor laboratory, 20 were
within acceptance limits (95.2%). Combining
WV DP and vendor results for nonradiological
crosschecks, 97.7% werewithin contral limits.

WVNSCO subcontracted laboratoriesarerequired
to perform satisfactorily on crosschecks, defined
as at least 80% or more of results falling within
control limits. Crosscheck resultsthat fall outside
control limitsare addressed by formal corrective
actionsto determineany conditionsthat could ad-
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versely affect sample dataand to ensure that ac-
tua sampleresultsarereliable.

Personnd Training

Anyone performing environmenta monitoring pro-
gram activitiesistrained in the appropriate proce-
dures and qualified accordingly before carrying
out the activity as part of the site environmental
monitoring program.

Recor dkeeping

Control of recordsisan integra part of the envi-
ronmental monitoring program. Field data sheets,
chain-of-custody forms, requests for analysis,
sample-shipping documents, samplelogs, bench
logs, laboratory data sheets, equipment mainte-
nance logs, calibration logs, training records,
crosscheck performance records, data packages,
and weather measurements, in addition to other
records, are maintained as documentation of the
environmental monitoring program.

Records pertaining to the environmental monitor-
ing program are also maintained electronically. A
laboratory information management system
(LIMS) isusedtolog samples, print labels, store
and process data, track QC samples, track
samples, produce sampling and andytica worklists,
and generatereports. All records pertaining tothe
program are routinely reviewed and securely
stored and, for electronic records, routinely
backed-up.

Chain-of-Custody Procedures

Chain-of-custody procedures are used to trace
sample possession from time of callectionthrough
anaysis and maintain the appropriate documenta
tion. Chain-of-custody records begin with sample
collection. Samples brought in from thefield are
transferred under signaturefrom the sampler tothe
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sample custodian and arelogged at the samplere-
ceiving station, after which they are stored in a
samplelockup before andysis or shipping. Samples
sent off-site for analysis are accompanied by an
additiona chain-of-custody/andytica request form.
Subcontract laboratories are required by contract
to maintaininterna chain-of-custody records and
to store the samples under secure conditions.

Auditsand Appraisals

TheNew York State Department of Environmen-
tal Conservation performed an inspection of
WVDP's wastewater treatment facilities and
State Pollutant Discharge Elimination System
(SPDES) discharge monitoring programin 2003.
Theinspection resulted in no reported findings or
observations.

Sdlf-Assessments

Two routine self-assessments of the environmen-
tal monitoring program were conducted in 2003.
The primary topics addressed by thefirst assess-
ment wereworker safety, QA, trend analysis, and
incident reporting. Topics addressed in the sec-
ond assessment were datavalidation and sample
preservation.

No findings or observations were noted. (See
finding and observation under self-assessment
[p. GLO-11].) Recommended actionswere pro-
posed to improvethe program. Nothing was found
during thecourse of these routine self-assessments
that would compromisetherdiability of the envi-
ronmental monitoring program in genera or the
quality of thedatainthisreport.

L essons L earned Program

Lessonslearned datafrom audits, appraisals, and
self-assessments are shared internally and exter-
nally throughthe WV DP | essons|earned program.
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Data Assessment and Reporting

The WV DP maintainsthissysteminorder to pro-
mote the recurrence of desirableevents or to pre-
vent the recurrence of undesirable events.

Data M anagement

Thelaboratory information management system
is a database system used for maintaining the
sampledatalog, tracking samples, managing field
and analytical data, and recording status and re-
sults of data validation. The LIMS is used as a
controlled-source database for generating reports
and evaluations of data sets to support environ-
mental surveillance activities. Subcontract labo-
ratoriesare asked to, where possible, provide data
inelectronic form for direct entry intothe LIMS
by WVDP personnel.

All software packages used to generate data are
verified and validated before use. All analytical
data produced in the Environmental Laboratory
at thebenchlevel arereviewed and signed off by
a qualified person other than the one who per-
formed the analysis. A smilar in-housereview is
contractually required from subcontractor |abora-
tories.

foreitisassigned approva status and madeavail-
abletothe end user.

Control measures, such as chain-of-custody and
sample identification numbering and collection
dates, are checked to ensure that the correct
sample has been analyzed using the appropriate
test procedures. Theanalytical processloginfor-
mation may bereviewed to verify the number and
accuracy of quaity-check samplesand tests. Other
quality requirements, such as meeting minimum
testing sengitivity and precisionlevels, are checked
for the databeing examined.

If the contractually-defined data package
deliverables are not met, the data may be either
flagged as estimated (useful, for example, as sup-
porting information) or asrejected (not-to-be-used)
data. When asampledoes not provideavalid data
point and analytical or calculation errors cannot
be identified and corrected, a retest is often re-
guested on either aremaining sampleportionor a
smilar sample.

After validation is complete, the approved data
package contains all of the data from the data
generator aswell asthequalifier codes affixed to

results, where applicable, thereby making the data
ready for assessment.

Data Verification and
Validation

The data validation process is used to generate
validated summary data, including technical quali-
ficationsor limitations of these dataas based upon

Data Assessment and
Reporting

regulatory and contract-compliance criteria. Ana:
Iytical datafrom both on- and off-site laboratories
are reviewed to verify proper documentation of
sample processing and datareporting, and to de-
termine the quality and usability of the data. A
graded approach is applied that, based upon data
qudity objectives, dictatestherigor of sample col-
lection and/or sample analysis review. In the
WV DP environmental program, each data point
isvaidated per approved standard procedures be-

5-7

VWVDP Annual Ste Environmental Report

Validated radiologica and nonradiological andyti-
cal data, field information, and historical project
data are integrated and evaluated to assess the
specific datausability indetermining presenceor
absence of analytical constituentsand, if present,
thelevels of the constituents. Dataproblemsiden-
tified at thislevd are further investigated and ap-
propriately resolved.
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Chapter 5. Quality Assurance

Datafrom theenvironmental monitoring program
are then processed to assess the effect, if any, of
the site on the environment and the public. Data
from each sampling location are compared to his-
torica resultsfromthe samelocation, comparable
background measurements, and (if applicable)
regulatory or guidance standards.

» Radiologica concentrationsinliquid effluent re-
leases or air emissions are compared with DOE
derived concentration guides (DCGs) for release
of water or air to an unrestricted environment.
DC%sfor specificradionuclidesarelistedin Table
K-1%.

» Cdculated doses from air emissions are com-
pared with Nationa Emission Standardsfor Haz-
ardousAir Pdllutants limits.

* Nonradiological releases from liquid effluents
covered by the SPDES Permit are compared with
the limits specified in the permit. (See Table
C-1AC)

 Datatrends over timeare assessed onamonthly
basis and identified trendsareinvestigated.

* Near-siteradiological results are compared to
results from background locations far from the
Site.

* Results from surface waters downgradient of
the siteare compared with results from upgradi-
ent locations.

 Groundwater monitoring results are compared
to background data for each super solid waste
management unit and to background datafor the
northand south plateaus.

Standard statistica methods are used to compare
thedata. Where possible, the underlying distribu-
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tion of the data set is assessed before determining
the appropriate statistical tests to be used.

Once the data have been evaluated, reports are
prepared. Calculations summarizing the data, for
instance, summing thetotal curiesreleased from
an effluent point, averaging the annua concentra-
tion of aradionuclide at amonitoring point, or pool-
ing confidence intervals from a series of
measurements, are made in accordance withfor-
mally-approved procedures. Final data are re-
ported asdescribed elsewherein thisreport. (See
Data Reporting in Chapter 1 [p. 1-4] and the sec-
tion on Scientific Notation at the back of thisre-
port[p. UOM-2].)

Before each technical report isissued, the docu-
ment, including the dataon which the report was
based, is comprehensively reviewed by one or
more persons who are knowledgeable in the nec-
essary technical aspects of the field of work.

Summary

Themultiple levels of scrutiny built into generat-
ing, validating, evaluating, and reporting datafrom
the environmental monitoring program ensurethat
reliable data are reported. The quality assurance
elements described in this chapter ensurethat en-
vironmental monitoring data are consistent, pre-
cise, and accurate. The effectiveness of the
monitoring program s evidenced by continuing fa-
vorable quality assurance assessments.
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GLOSSARY

A

accur acy. The degree of agreement between a measurement and its true value. The accuracy of a data set
is assessed by evaluating results from standards or sample spikes containing known quantities of an analyte.

action plan. An action plan addresses assessment findings and root causes that have been identified in an
audit or an assessment report. It isintended to define specific actions that the responsible group will under-
take to remedy deficiencies. The plan includes a timetable and funding requirements for implementation of
the planned activities.

alluvial fan. A cone-shaped deposit of alluvium made by a stream where it runs out onto a leve plain.
alluvium. Sedimentary material deposited by flowing water, such as a river.

aquifer. A water-bearing unit of permeable rock or soil that will yield water in usable quantities to wells.
Confined aquifers are bounded above and below by less permeable layers. Groundwater in a confined
aquifer is under a pressure greater than the atmospheric pressure. Unconfined aquifers are bounded below
by less permeable material, but are not bounded above. The pressure on the groundwater at the surface of
an unconfined aquifer is equal to that of the atmosphere.

aslow as reasonably achievable (ALARA). An approach to radiation protection that advocates control-
ling or managing exposures (both individual and collective) to the work force and the general public and
releases of radioactive material to the environment as low as social, technical, economic, practical, and
public policy considerations permit. Asused in DOE Order 5400.5, ALARA isnot adoselimit but, rather, a
process that has as its objective the attainment of dose levels asfar below the applicable limits of the Order
as practicable.
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B

background radiation. Natural and man-made radiation such as cosmic radiation and radiation from natu-
raly radioactive elements and from commercial sources and medical procedures.

becquere (Bq). A unit of radioactivity equal to one nuclear transformation per second.

C

categorical excluson (CX). A proposed action that normally does not require an environmental assess-
ment or an environmental impact statement and that the Department of Energy has determined does not
individually or cumulatively have a significant effect on the human environment. See 10 CFR 1021.410.

Class A, B, and C low-level waste. Waste classifications from the Nuclear Regulatory Commission’s 10
CFR Part 61 rule. Maximum concentration limits are set for specific isotopes. Class A waste disposal is
minimally restricted with respect to the form of the waste. Class B waste must meet more rigorous require-
ments to ensure physical stability after disposal. Higher concentration limits are set for the same isotopesin
Class C waste, which also must meet physical stability requirements. Moreover, special measures must be
taken at the disposal facility to protect against inadvertent intrusion.

compliance findings. Conditions that may not satisfy applicable environmental or safety and health regula-
tions, DOE Orders and memoranda, enforcement actions, agreements with regulatory agencies, or permit
conditions.

confidence coefficient or factor. The chance or probability, usually expressed as a percentage, that a
confidence interval includes some defined parameter of a population. The confidence coefficients usually
associated with confidence intervals are 90%, 95%, and 99%.

confidence interval. The range of values within which some parameter may be expected to lie with a
stated degree of confidence. For example, a value of 10 with an uncertainty of 5 calculated at the 95%
confidence level (10+5) indicates there is a 95% probability that the true value of the population parameter
lies between 5 and 15.

consistency. The condition of showing steady conformity to practices. In the environmental monitoring
program, approved procedures are in place so that data collection activities are carried out in a consistent
manner to minimize variability.

cosmic radiation. High-energy subatomic particles from outer space that bombard the earth’'s atmosphere.
Cosmic radiation is part of natural background radiation.
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counting error. The variability caused by the inherent random nature of radioactive disintegration and by
the detection process.

curie (Ci). A unit of radioactivity equal to 37 billion (3.7 x 1019 nuclear transformations per second.

D

data set. A group of data (e.g., factual information such as measurements or statistics) used as a basis for
reasoning, discussion, or calculation.

decay (radioactive). Disintegration of the nucleus of an unstable nuclide by spontaneous emission of
charged particles and/or photons or by spontaneous fission.

derived concentration guide (DCG). The concentration of a radionuclide in air and water that, under
conditions of continuous exposure for one year by one exposure mode (i.e., ingestion of water, submer-
sion in air, or inhalation), would result in an effective dose equivalent of 100 mrem (1 mSv). See Table
K-1C in Appendix KC.

detection limit or level (DL). This term may also be expressed as “method detection limit” (MDL). The
smallest amount of a substance that can be distinguished in a sample by a given measurement procedure at
a given confidence levd. (See lower limit of detection [p. GLO-7].)

dispersion (groundwater). The process whereby solutes are spread or mixed as they are transported by
groundwater as it moves through the subsurface.

dosimeter. A portable device for measuring the total accumulated exposure to ionizing radiation.

downgradient. The direction of water flow from a reference point to a selected point of interest at a lower
elevation than the reference point. (See gradient [p. GLO-5].)

E

effective dose. (See effective dose equivalent [p. GLO-10] under radiation dose [p. GLO-9].)

effluent. Any treated or untreated air emission or liquid discharge to the environment, including storm water
runoff.

effluent monitoring. Sampling or measuring specific liquid or gaseous effluent streams for the presence of
pollutants.
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enhanced work planning. A process used to evaluate and improve the program by which work is identi-
fied, planned, approved, controlled, and executed. The key elements are line management ownership, a
graded approach to work management based on risk and complexity, worker involvement beginning at the
earliest phases of work management, organizationally diverse teams, and organized, institution-wide com-
munication.

environmental assessment. An evaluation that provides sufficient evidence and analysis for determining
whether an environmental impact statement or a finding of no significant impact is required. Detailed infor-
mation foundin 40 CFR 1508.9.

environmental impact statement. A detailed statement that includes the environmental impact of the
proposed action, any adverse environmental effects that cannot be avoided should the proposal be imple-
mented, and alternatives to the proposed action. Detailed information found in Section 102 (2) (C) of the
National Environmental Policy Act.

environmental management system. The systematic application of business management practices to
environmental issues, including defining the organizational structure, planning for activities, identifying re-
sponsibilities, and defining practices, procedures, processes, and resources.

environmental monitoring. The collection and analysis of samples or the direct measurement of environ-
mental media. Environmental monitoring consists of two major activities: effluent monitoring and environ-
mental surveillance.

environmental surveillance. The collection and analysis of samples or the direct measurement of air,
water, soil, foodstuff, and biota in order to determine compliance with applicable standards and permit
requirements.

erg. One-hillionth (1E-09) of the energy released by a 100-watt bulb in one second.

evapotrangpiration. The combined total precipitation returned to the air through direct evaporation and by
transpiration of vegetation.

exposure. The subjection of atarget (usually living tissue) to radiation.

=
I

fallout. The settling to earth of radioactive materials mixed into the earth’s atmosphere.

finding. A Department of Energy compliance term. A finding is a statement of fact concerning a condition
inthe Environmental, Saf ety, and Health program that wasinvestigated during an appraisal. Findingsinclude
best management practice findings, compliance findings, and noteworthy practices. A finding may be a
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simple statement of proficiency or a description of deficiency (i.e., a variance from procedures or criteria).
(See also self-assessment [p. GLO-11].)

fission. The act or process of splitting into parts. A nuclear reaction in which an atomic nucleus splits into
fragments (i.e., fission products, usually fragments of comparable mass) with theevolution of approximately
100 million to several hundred million eectron volts of energy.

G

gamma isotopic (also gamma scan). An analytical method by which the quantity of several gamma ray-
emitting radioactive isotopes may be determined simultaneously. Typical nuclear fuel cycle isotopes de-
termined by this method include, but are not limited to, cobalt-60, zirconium-95, ruthenium-106, silver-110m,
antimony-125, cesum-134, cesum-137, and europium-154. Naturally-occurring i sotopesfor which samples
also often areanalyzed are beryllium-7, potassium-40, radium-224, and radium-226.

gradient. Change in value of one variable with respect to another variable, such as a vertical change over
ahorizontal distance.

groundwater. Subsurface water in the pore spaces and fractures of soil and bedrock units.

H

half-life. Thetimein which half the atoms of aradionuclide disintegrateinto another nuclear form. The half-
life may vary from afraction of a second to thousands of years.

hazar dous waste. A waste or combination of wastes that because of quantity, concentration, or physical,
chemical, or infectious characteristics may: a) cause or significantly contributeto an increasein mortality or
an increase in serious irreversible or incapacitating reversible illness; or (b) pose a substantial present or
potential hazard to human health or the environment when improperly treated, stored, transported, disposed
of, or otherwise managed.

high-level waste (HLW). The highly radioactive waste material that results from the reprocessing of spent
nuclear fud, including liquid waste produced directly in reprocessing and any solid waste derived from the
liquid, that contains a combination of transuranic waste and fission products in concentrations sufficient to
require permanent isolation. (See also transuranic waste [p. GLO-12].)

hydraulic conductivity. The ratio of flow velocity to driving force for viscous flow under saturated condi-
tions of a specified liquid in a porous medium; the ratio describing the rate at which water can movethrough
a permeable medium.

GLO-5
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integrated safety management system (ISMS). The ISMS describes the programs, policies, and proce-
dures used by WVYNSCO and the DOE to ensure that WVYNSCO establishes a safe workplace for the
employees, the public, and the environment. The guiding principles of ISMS are line management responsi-
bility for safety; clear roles and responsibilities; competence commensurate with responsibilities; balanced
priorities; identification of safety standards and requirements; hazard controls; and operations authorization.

interim status. The status of any currently existing facility that becomes subject to the requirement to have
a RCRA permit because of a new statutory or regulatory amendment to RCRA.

interstitial. The (annular) space between the inner and outer tank walls in a double-walled storage tank.
ion. An atom or group of atoms with an eectric charge.

ion exchange. The reversible exchange of ions contained in solution with other ions that are part of theion-
exchange material.

isotope. Different forms of the same chemical element that are distinguished by having the same number of
protons but a different number of neutrons in the nucleus. An e ement can have many isotopes. For example,
the three isotopes of hydrogen are protium, deuterium, and tritium, with one, two, and three neutrons in the
nucleus, respectively.

K

kame delta. A conical hill or short irregular ridge of gravel or sand deposited in contact with
glacier ice.

L

lacustrine sediments. A sedimentary deposit consisting of material pertaining to, produced by, or formed
in alake or lakes.

land disposal restrictions (L DR). Regulations promulgated by the U.S. EPA (and by NYSDEC in New
York State) governing the land disposal of hazardous wastes. The wastes must be treated using the best
demonstrated available technology or must meet certain treatment standards before being disposed.

GLO-6
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lower limit of detection (LL D). The lowest limit of a given parameter that an instrument is capable of
detecting. A measurement of analytical sensitivity.

low-level waste (LLW). Radioactive waste not classified as high-level waste, transuranic waste, spent
fud, or uranium mill tailings. (See Class A, B, and C low-level waste [p. GLO-2].)

—M

maximally-exposed individual (MEI). On-site (occupational) or off-site (non-occupational) person that
receives the highest dose from a release scenario.

maximally-exposed off-site individual (MEOSI). Member of the general public receiving the highest
dose from the effluent release.

mean. The average value of a series of measurements.
metric ton. (See ton, metric [p. GLO-12].)

millirem (mrem). A unit of radiation dose equivalent that is equal to one one-thousandth of a rem. An
individual member of the public can receive up to 500 mrem per year according to DOE standards. This limit
does not include radiation received for medical treatment or the roughly 360 mrem, on average, that people
receive annually from background radiation.

minimum detectable concentration (MDC) or method detection limit (MDL). Depending on the
sample medium, the smallest amount or concentration of a radioactive or nonradioactive analyte that can be
reliably detected using a specific analytical method. Calculations of the minimum detectable concentrations
are based on the lower limit of detection.

mixed waste (MW). A waste that is both radioactive and hazardous.

N

n-Dodecane/tributyl phosphate. An organic solution composed of 30% tributyl phosphate (TBP) dis-
solved in n-dodecane used to first separate the uranium and plutonium from the fission products in the
dissolved fuel and then to separate the uranium from the plutonium.

neutron. An electrically neutral subatomic particle in the baryon family with a mass 1,839 times that of an
eectron, stablewhen bound in an atomic nucleus, and having a mean lifetime of approximately 16.6 minutes
as a free particle.

GLO-7
VWVDP Annual Ste Environmental Report Calendar Year 2003



Glossary

notice of violation (NOV). A letter of notice from a regional water engineer in response to an instance of
significant noncompliance with a SPDES permit. Generally, an official notification from aregulatory agency
of noncompliance with permit requirements.

nucleus. The positively-charged central region of an atom, made up of protons and neutrons and containing
almost all of the mass of the atom.

O

outfall. The discharge end of adrain or pipe that carries wastewater or other effluents into a ditch, pond, or
river.

P

parameter. Any of a set of physical properties whose values determine the characteristics or behavior of
something (e.g., temperature, pressure, density of air). In relation to environmental monitoring, a monitoring
parameter is a constituent of interest. Statistically, the term “ parameter” is a calculated quantity, such as a
mean or variance, that describes a statistical population.

particulates. Solid particles and liquid droplets small enough to become airborne.

per son-rem. The sum of the individual radiation dose equivalents received by members of a certain group
or population. It may be calculated by multiplying the average dose per person by the number of persons
exposed. For example, a thousand people each exposed to one millirem would have a collective dose of one
person-rem.

plume. The distribution of a pollutant in air or water after being released from a source.

precision. The degree of reproducibility of a measurement under a given set of conditions. Precision in a
data set is assessed by evaluating results from duplicate field or analytical samples.

proglacial lake. A lake occupying a basin in front of a glacier, generally in direct contact with
the ice.

proton. A stable, positively-charged subatomic particlein the baryon family with a mass 1,836 times that of
an electron.

pseudo-monitoring point. A theoretical monitoring location rather than an actual physical location; a
calculation based on analytical test results of samples obtained from other associated, tributary, monitored
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locations. (Point 116 at the WVDP is classified as a “pseudo” monitoring point because samples are not
physically collected at that location. Rather, using analytical results from samples collected from “real”
upstream outfall locations, compliance with the total dissolved solids limit in the WVDP's SPDES permit is
calculated for this theoretical point.)

Q

quality factor (QF). The extent of tissue damage caused by different types of radiation of the same energy.
The greater the damage, the higher the quality factor. More specifically, the factor by which absorbed doses
are multiplied to obtain a quantity that indicates the degree of biological damage produced by ionizing radia-
tion. See radiation dose [below].) The factor is dependent upon radiation type (alpha, beta, gamma, or
x-ray) and exposure (internal or external).

R

rad. Radiation absorbed dose. One hundred ergs of energy absorbed per gram.

radiation. The process of emitting energy in the form of rays or particles that are thrown off by disintegrat-
ing atoms. Therays or particles emitted may consist of alpha, beta, or gamma radiation.

alpha radiation. The least penetrating type of radiation. Alpha radiation can be stopped by a
sheet of paper or the outer dead layer of skin.

beta radiation. Electrons emitted from a nucleus during fission and nuclear decay. Beta radiation
can be stopped by an inch of wood or a thin sheet of aluminum.

gamma radiation. A form of eectromagnetic, high-energy radiation emitted from a nucleus.
Gamma rays are essentially the same as x-rays and require heavy shieding such as lead, concrete,
or sted to be stopped.

internal radiation. Radiation originating from a source within the body as a result of the inhala-
tion, ingestion, or implantation of natural or man-made radionuclides in body tissues.

radiation dose:

absorbed dose. The amount of energy absorbed per unit mass in any kind of matter from any
kind of ionizing radiation. Absorbed dose is measured in rads or grays.
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collective dose equivalent. The sum of the dose equivalents for all the individuals comprising

a defined population. The per capita dose equivalent is the quotient of the collective dose equiva-
lent divided by the population. The unit of collective dose equivalent is person-rem or person-
Sievert.

collective effective dose equivalent. The sum of the effective dose equivalents for the
individuals comprising a defined population. Units of measurement are person-rem or
person-sievert. The per capita effective dose equivalent is obtained by dividing the collective dose
equivalent by the population. Units of measurement are rem or sievert.

committed dose equivalent. A measure of internal radiation. The predicted total dose equivalent
to atissue or organ over afifty-year period after a known intake of a radionuclide into the body.
It does not include contributions from sources of external penetrating radiation. Committed dose
equivalent is measured in rem or sievert.

committed effective dose equivalent. The sum of the committed dose equivalents to various
tissues in the body, each multiplied by the appropriate weighting factor. Committed effective dose
equivalent is measured in rem or sievert.

effective dose equivalent. The summation of the products of the dose equivalent received by
specified tissues of the body and the appropriate weighting factors. It includes the dose from
radiation sources internal and/or external to the body. The effective dose equivalent is expressed in
units of rem or savert.

radioactivity. A property possessed by some elements (such as uranium) whereby alpha, beta, or gamma
rays are spontaneously emitted.

radioisotope. A radioactive isotope of a specified element. Carbon-14 is a radioisotope of carbon. Tritium
is a radioisotope of hydrogen. (See isotope [p. GLO-6].)

radionuclide. A radioactive nuclide. Radionuclides are variations (isotopes) of elements. They have the
same number of protons and dectrons but different numbers of neutrons, resulting in different atomic
masses. There are several hundred known nuclides, both manmade and naturally occurring.

reference man. A hypothetical aggregation of human physical and physiological characteristics arrived at
by internal consensus. These characteristics may be used by researchers and public health workers to
standardize results of experiments and to relate biological insult to a common base.

rem. An acronym for Roentgen Equivalent Man. A unit of radiation exposure that indicates the potential
effect of radiation on human cells.
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remote-handled waste. At the WVDP, waste that has an external surface dose rate that exceeds 100
millirem per hour or ahigh leve of alpha and/or beta surface contamination and, therefore, must be handled
in such a manner that a worker does not come into physical contact with it.

roentgen. A unit of exposuretoionizing radiation. It is that quantity of gammaor x-rays required to produce
ions carrying one eectrostatic unit of eectrical charge in one cubic centimeter of dry air under standard
conditions. The unit is named after Wilhelm Roentgen, German scientist who discovered x-rays in 1895.

S

self-assessment. Appraisals of work at the WVDP by individuals, groups, or organizations responsible for
overseeing and/or performing the work. Self-assessments are intended to provide an internal review of
performance to determine that specific functional areas are in programmatic and site-specific compliance
with applicable DOE directives, WVDP procedures, and regulations.

finding. A direct and significant violation of applicable Department of Energy, regulatory, or
other procedural or programmatic requirements. A finding requires documented corrective action.

observation. A condition that, while not a direct and significant violation of applicable Depart-
ment of Energy, regulatory, or other procedural or programmatic requirements, could result ina
finding if not corrected. An observation requires documented corrective action.

good practice. A statement of proficiency or confirmed excellence worthy of documenting.

sievert. A unit of dose equivalent from the International System of Units (Systeme Internationale). Equal to
onejoule per kilogram.

solid waste management unit (SWMU). Any discernible unit at which solid wastes have been placed at
any time, irrespective of whether the unit was intended for the management of solid or hazardous waste.
Such units include any area at a facility at which solid wastes have been routindy and systematically
released. (See also super solid waste management unit [p. GLO-12].)

spent fuel. Nuclear fuel that has been used in a nuclear reactor; this fuel contains uranium, activation
products, fission products, and plutonium.

spill. A spill or releaseis defined as* any spilling, leaking, pumping, pouring, emitting, emptying, discharging,
injecting, escaping, leaching, dumping, or otherwise disposing of substances from the ordinary containers
employed in the normal course of storage, transfer, processing, or use.”
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stakeholder. A person or group that has an investment, share, or interest in something. At the WVDP
stakeholders include Project management, scientists, other employees, politicians, regulatory agencies, local
and national interest groups, and members of the general public.

standard deviation. An indication of the dispersion of a set of results around their average.

super solid waste management unit (SSWMU). Individual solid waste management units that have been
grouped and ranked into larger units — super solid waste management units— because some individual units
are contiguous or so close together as to make monitoring of separate units impractical. (See also solid
waste management unit [p. GLO-11].)

surface water. Water that is exposed to the atmospheric conditions of temperature, pressure, and chemical
composition at the surface of the earth.

surveillance. The act of monitoring or observing a process or activity to verify conformance with specified
requirements.

T

thermoluminescent dosimeter (TLD). A device that luminesces upon heating after being exposed to
radiation. The amount of light emitted is proportional to the amount of radiation to which the luminescent
material has been exposed.

ton, metric (also tonne). A unit of mass equal to 1,000 kilograms.
ton (short ton). A unit of weight equal to 2,000 pounds or 907.1847 kilograms.

transuranic (TRU) waste. Waste containing transuranic e ements, that is, those eements with an atomic
number greater than 92, including neptunium, plutonium, americium, and curium.

U

univer sal wastes. Wastes subject to special management provisions that are intended to ease the manage-
ment burden and facilitate recycling of such materials. Four types of waste are currently covered under the
universal waste regulations: hazardous waste batteries, hazardous waste pesticides that are either recalled
or collected in waste pegticide collection programs, hazardous waste thermostats, and hazardous waste
lamps.

GLO-12
VWWDP Annual Ste Environmental Report Calendar Year 2003



Glossary

upgradient. Referring to the flow of water or air, “upgradient” is analogous to upstream. Upgradient is a
point that is “before” an area of study that is used as a basdine for comparison with downstream or
downgradient data. (See gradient [p. GLO-5] and downgradient [p. GLO-3].)

—W

water shed. The area contained within a drainage divide above a specified point on a stream or river.

water table. The upper surfaceinabody of groundwater; the surface in an unconfined aquifer or confining
bed at which the pore water pressure is equal to atmospheric pressure,

X

x-ray. Penetrating electromagnetic radiations having wave lengths shorter than those of visible light. They
are usually produced by bombarding a metallic target with fast eectrons in a high vacuum. In nuclear
reactions it is customary to refer to photons originating in the nucleus as gamma rays and those originating
in the extranuclear part of the atom as x-rays. These rays are sometimes called roentgen rays after their
discoverer, W.C. Roentgen.
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ACRONYMS
AND

ABBREVIATIONS

ACM
ACOE
ALARA
ANS
ASER
ASME

ASQ
AWQS

BAT
BCG
BEIR
BOD;
BSW

CAA

CD
CDDL
CEDE
CEMP
CERCLA
CFR

CO

CPC
CPC-W&A
CSPF
CSRF
CSS

CWA

Asbestos-Containing Materia

(U.S.) Army Corps of Engineers

As Low As Reasonably Achievable

American Nationa Standards Ingtitute

Annud Site Environmental Report

American Society of Mechanical Engineers

American Society for Quality (formerly American Society for Quality Control
[ASQC])

Ambient Water Quality Standard

Best Available Technology

Biota Concentretion Guide

Biologica Effects of lonizing Radiation
Biochemical Oxygen Demand (5-day)
Bulk Storage Warehouse

CleanAir Act

Compact Disk

Construction and Demolition Debris Landfill

Committed Effective Dose Equivalent

Code of Environmental M anagement Principles (for Federal Agencies)
Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Certificate-to-Operate

Chemical Process Cell

Chemical Process Cell Waste Storage Area

Container Sorting and Packaging Facility

Contact Size-Reduction Fecility

Cement Solidification System

Clean Water Act

A&A-1
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Acronyms and Abbreviations

CWAP Clean Water Action Plan
CX Categorica Exclusion
4 Calendar Year
DCDFMeth Dichlorodifluoromethane
DCG Derived Concentration Guide
DL Detection Limit or Detection Level
DMR Discharge M onitoring Report
DOE (U.S.) Department of Energy
DOE-EM Department of Energy, Office of Environmental Restoration and Waste M anagement
DOE-HQ Department of Energy, Headquarters Office
DOE-OH Department of Energy, Ohio Field Office
DOT (U.S.) Department of Transportation
EA Environmental Assessment
EDE Effective Dose Equivalent
EHS Extremey Hazardous Substance
EIS Environmenta Impact Statement
ELAB (WVDP) Environmental Laboratory
EML (DOE) Environmental M easurements L aboratory
EMS Environmenta Management System
EO Executive Order
EPA (U.S.) Environmental Protection Agency
EPCRA Emergency Planning and Community Right-to-Know Act
ERA Environmental Research Associates
ES&H Environmental, Safety, and Health
ESR (WVDP) Effluent Summary Report
EWP Enhanced Work Planning
FFCAct Federal Facility ComplianceAct
FONSI Finding of No Significant Impact
FR Federal Register
FRS Fuel Receiving and Storage
FY Fisca Year
GEL General Engineering Laboratory
GET Generd EmployeeTraining
GPC General Purpose Cdll
HAAS HaloaceticAcid
HEPA High-Efficiency ParticulateAir (filter)
HLW High-Leve (radioactive) Waste
HPIC High-Pressure lon Chamber
A&A -2
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Acronyms and Abbreviations

HTO
HVAC

ICRP
ID
INEEL
INL
IRTS
ISCORS
ISMS
1SO

LAS
LDR
LIMS
LLD
LLW
LLW2
LLWTF
LPS
LSA
LTR
LWTS

MCL
MCLG
MDC
MDL
MEI
MEQOSI
MGD
ML
MSDS
MTAR
MW

NCRP
NDA
NEPA
NESHAP
NFS
NGVD
NH,

Hydrogen Tritium Oxide
Hesting, Ventilaion, and Air Conditioning

International Commission on Radiologicd Protection
Identification Number (samples, wells, or monitoring locations)
Idaho National Engineering and Environmental Laboratory
Idaho National Laboratory (prior namefor INEEL)

Integrated Radwaste Treatment System

Interagency Steering Committee on Radiation Standards
Integrated Safety M anagement System

Internationa Organizationfor Standardization

Linear Alkylate Sulfonate

Land Disposal Restriction

Laboratory Information Management System
Lower Limit of Detection

Low-Leve (radioactive) Waste

Low-Leve (liquid) Waste Treatment Facility (new)
Low-Leve (liquid) Waste Treatment Facility (old)
Liquid Pretreatment System

Lag Storage Area

License Termination Rule

Liquid Waste Treatment System

Maximum Contaminant Level

Maximum Contaminant Level Goa
Minimum Detectable Concentration

M ethod Detection Limit (also Minimum Detection Level)
Maximally-Exposed Individual
Maximaly-Exposed Off-SiteIndividual
Million Gallonsper Day

Minimum Level

Material Safety Data Sheet

Monthly Trend Analysis Report
(Radioactive and Hazardous) Mixed Waste

National Council on Radiation Protection and M easurements
Nuclear Regulatory Commission (NRC)-Licensed Disposal Area
National Environmental Policy Act

National Emission Standardsfor Hazardous Air Pollutants
Nuclear Fuel Services, Inc.

National Geodetic Vertical Datum

Ammonia
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Acronyms and Abbreviations

NIST
NOAA

NOI

NOV

NO,

NPDES
NPGRS

NPOC

NRC

NTS

NTU

NYCRR

NYS

NYSDEC
NYSDOH

NY SDOH ELAP
NYSDOL
NYSERDA
NYSGS

OH/WVDP
OSHA
OVE

P2
PCB
PMC
PNNL
PPC
PQL
PSOSS
PTW
PUREX
PVS
PVU

QA
QAP
QC
QF

RCRA
REM

Nationd Institute of Standards and Technology

National Oceanic and AtmosphericAdministration

Notice of Intent

Noticeof Violation

Nitrogen Oxides

National Pollutant Discharge Elimination System

North Plateau Groundwater Recovery System

Nonpurgeable Organic Carbon

(U.S.) Nuclear Regulatory Commission

NevadaTest Site

Nephelometric Turbidity Unit

New York Officia Compilation of Codes, Rules, and Regulations
New York State

New York State Department of Environmental Conservation
New York State Department of Health

(NY SDOH) Environmental Laboratory Approva Program
New York State Department of L abor

New York State Energy Research and Development Authority
New York State Geologica Survey

Department of Energy, West Valley Demonstration Project
Occupationa Safety and Health Administration
Outdoor Ventilated Enclosure

Pollution Prevention

Polychlorinated Biphenyl

Process M echanical Cell

Pacific Northwest National Laboratory
Product Purification Cdll

Practical Quantitation Limit

Plant Systems Operations Shift Supervisor
Permeable Treatment Wall

Plutonium Uranium Reduction Extraction
Permanent Ventilation System

Portable Vertilation Unit

Quiality Assurance

Quiality Assessment Program (also Quality Assurance Program)
Quality Control

Quiality Factor

Resource Conservation and Recovery Act
Roentgen Equivalent Man
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Acronyms and Abbreviations

RFI
RHWF

SAR
SARA
D
SDA
SOWA
S

SO,
SPDES
SRM
SRR
SSWMU
STL
STP
STS
SvOoC
SWMU

TAGM
TBP
TCE
TDS
TFA
THOREX
TLD
TOC
TOGS
TOX
TRI
TRU
TSCA
TSDF
TSS

U.S.
URS
usC
USGS

RCRA Fecility Investigation
Remote-Handled Waste Facility

Safety Analysis Report

Superfund Amendments and ReauthorizationAct
Standard Deviation

(New York) State-Licensed Disposal Area

Safe Drinking Water Act

Systeme Internationale (International System of Units)
Sulfur Dioxide

(New York) State Pollutant Discharge Elimination System
Standard Reference M aterial

Scrap Remova Room

Super Solid Waste M anagement Unit

Severn Trent Laboratories

SiteTreatment Plan

Supernatant Treatment System

Semivolatile Organic Compound

Solid Waste Management Unit

Technicd and Administrative Guidance M emorandum
Tributyl Phosphate

Trichloroethylene

Total Dissolved Solids

Tank FocusArea

Thorium Reduction Extraction
Thermoluminescent Dosimeter

Total Organic Carbon

Technical and Operationa Guidance Series
Total Organic Halides

Toxic Release Inventory

Transuranic

Toxic Substances Control Act

Treatment, Storage, and Disposal Facility
Totd Suspended Solids

United States

URSGroup, Inc.

United States Code

United States Geologica Survey
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Acronyms and Abbreviations

VF
vOC
VPP

WNYNSC
WVDP
WVNS
WVNSCO
WWTF

XC-2

Vitrification Facility
Volatile Organic Compound
(U.S. DOE) Voluntary Protection Program

Western New York Nuclear Service Center

West Valley Demonstration Project

West Valley Nuclear Services Company (now WVNSCO)
West Valley Nuclear Services Company

Wastewater Treatment Facility

Extraction Cell #2
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Radioactivity Symbol

Units of Measure

Dose Symbol

Sv
mSv

Gy

nmram

Concentration Symbol

pCi/mL

pCi/g
mg/L
mg/kg
Hg/mL
pCi/L
ng/L
Ho/L
H9/g
Bg/L
ppm
ppb
ppt

Mass Symbol

centi
milli
micro
nano
pico

Name Volume Symbol Name
curie am® cubic centimeter
millicurie(1E-03Ci) L liter
microcurie(1E-06 Ci) mL milliliter
nanocurie(1E-09 Ci) nre cubic meter
picocurie(1E-12 Ci) gd gallon
becquere (27 pCi) fts cubic feet
disintegrations per second
Name Area Symbol Name
sievert(100rem) ha hectare(10,000 )
millisevert (1E-03Sv)
gray (100rad)
millirem(1E-03rem)
Name Length Symbol Name
microcuriesper milliliter m meter
millilitersper liter km kilometer (1E+03m)
microcuriesper gram an centimeter (1E-02m)
milligramsper liter (ppm) mm millimeter (1E-03m)
milligramsper kilogram (ppm) pm micrometer (1E-06m)
microgramsper milliliter (ppm)
picocuriesper liter
nanogramsper liter (ppt)
microgramsper liter (ppb) Exposure Symbol Name
microgramsper gram (ppm) MR microroentgen
becquerelsper liter mR milliroentgen
partsper million
partsper billion
partsper trillion
Name FlovRate  Symbol Name

or Speed
gram mgd million gallonsper day
kilogram(1E+030) dm cubic feet per minute
milligram (1E-03g) Lpm litersper minute
microgram(1E-069) gpd gallons per day
nanogram (1E-09 g) m/sec meters per second

metricton (1E+06 g)

Unit Prefixes

1/100=1x102=0.01=E-02
1/1,000=1x10°=0.001=E-03

1/1,000,000=1x 10=0.000001=E-06
1/1,000,000,000=1x 10°=0.000000001=E-09
1/1,000,000,000,000=1x 10"2=0.000000000001 = E-12

UOM -1
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Scientific Notation

Scientific notation may be used to express very large or very small numbers. A number smaller than1is
expressed with anegative exponent (e.g., 1.3 x 10°%). To convert this number to decimal form, thedecimal
point ismoved left by the number of placesequal to the exponent. Thus, 1.3 x 10 becomes0.0000013.

A number larger than 10 is expressed with a positive exponent (e.g., 1.3 x 10°). To convert this number to
decimd form, thedecimal point is moved right by the number of places equal to the exponent. Thus, 1.3x 10°
becomes 1,300,000.

The power of 10 alsois expressed as E. For example, 1.3 x 10 also can be written as 1.3E-06. The chart
below shows equival ent exponentia and decima values.

1.0x10? = 1E+02 = 100
1.0x10* = 1E+01 = 10
1.0x10° = 100 = 1
1.0x10t' = 1E01 = 0.1
1.0x10%? = 1E-02 = 0.01
1.0x10% = 1E-03 = 0.001
1.0x10* = 1E-04 = 0.0001
1.0x10° = 1E-05 = 0.00001
1.0x10% = 1E-06 = 0.000001 Onemiillionth
1.0x107 = 1E07 = 0.0000001
1.0x10®% = 1E-08 = (0.00000001

Conversion Chart

Both traditional radiological units (curie, roentgen, rad, rem) and the Systeme Internationale (S.1.) units
(becquerd, gray, Sievert) are used inthisreport. Nonradiological measurements are presented in both English
and metric units. Frequently-used radioactivity and dose conversions are bolded.

1 centimeter (cm) 0.3937inches(in)

1 meter (m) 39.37inches(in) = 3.28 feet (ft)
1 kilometer (km) 0.62 miles (mi)
1 milliliter (mL) 0.0338 ounces(02)
0.061 cubic inches (in)
1 cubic centimeter (cm?®)
1liter (L) 1.057 quarts(qt)
61.02 cubic inches (in®)
1gram(g) 0.0353 ounces(02)
0.0022 pounds (Ibs)
1 kilogram (kg) 2.2 pounds (Ibs)
1 curie(Ci) 3.7E+10disntegrations per second (d/s)

1 becquere (BQq) 1 disintegration per second (d/s)

27 picocuries (pCi)

1 roentgen (R) 2.58E-04 coulombs per kilogram of air (C/kg)
lrad 0.01gray (Gy)
lrem 0.01 sievert (Sv)
1 millirem (mrem) 0.001rem
1 sievert (Sv) 100 rem
UOM - 2
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Distribution

Recipient Federal Organization Recipient State Organization

DOE Office of Scientific and Technical Information J. Austin Executive Chamber, State Capitol, Albany

R. Hardwick DOE-HQ E. Dassatti NY SDEC - Albany

R. Natoli DOE-HQ R. Phaneuf NY SDEC - Albany

G. Podonsky DOE - HQ T. Rice NY SDEC - Albany

M. Rawlings DOE - HQ M. Wang NY SDEC - Albany

J. Craig DOE - OH L. Winterberger NYSDEC - Albany

R. Tormey DOE - OH B. Youngberg NY SDEC - Albany
B.Bartz NY SDEC - Buffalo

C.Glenn NRC-HQ S. Doleski NY SDEC - Buffalo

J. Greeves NRC-HQ J. Sciascia NY SDEC - Buffalo

J. Kottan NRC - Region 1 D.D’Angelo NY SDEC - Region 9
M. Jackson NY SDEC - Region 9

R. Chaput U.S. EPA - Region |l J. Strickland NY SDEC - Region 9

J. Eng U.S. EPA - Region |l

P.Giardina U.S. EPA - Region |l G. Baker NY SDOH - Buffalo
B. Ignatz NY SDOH - Buffalo
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Appendix A

Environmental Monitoring Program Maps
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2003 Environmental Monitoring Program Sample Points

The following maps contain points sampled as part of the West Valley Demonstration Project (WVDP)
routine environmental monitoring program for 2003. This program met or exceeded the requirements of DOE
Order 450.1, DOE Order 5400.5, and DOE/EH-0173T. Specific methods and recommended monitoring
program elements are found in DOE/EP-0096, A Guide for Effluent Radiological Measurements at DOE
Installations, and DOE/EP-0023, A Guide for Environmental Radiological Surveillance at U.S. De-
partment of Energy Installations, which were the bases for selecting most of the sampling locations.
Additional monitoring was mandated by air and water discharge permits (40 CFR 61 and SPDES).

The index on pages A-iv through A-vii is a list of the codes used to identify the various sampling locations,
which are shown on Figures A-2 through A-13 (pp. A-2 through A-13). The sample location code describes
the physical location where the sample is collected. The code consists of seven or eight characters: Thefirst
character identifies the sample medium as Air, Water, Soil/Sediment, Biological, or Direct Measurement. The
second character specifies oN-site or oFf-site. The remaining characters describe the specific location (e.g.,
AFGRVAL is Air oFf-site at GReat VAL ley). Distances noted at sampling locations are as measured in a
straight linefrom the main stack on-site. Sampling points located inside buildings (e.g., on-sitedrinking water
locations) or points that do not have a fixed location (e.g., outdoor ventilated enclosures) are not shown on
these maps. Areas labeled as “wetlands’ on the figures in Appendix A do not depict the WVDP's formally-
ddineated wetlands inventory. As an aid to the reader, these polygons indicate relatively low-lying areas that
almost always contain wet surface soils or standing water during years with typical precipitation totals.

List of Maps
A-1. West Valley Demonstration Project Base Map A-1
A-2. On-Site Surface Water and Soil/Sediment Sampling Locations A-2
A-3. Off-Site Surface Water and Soil/Sediment Sampling L ocations A-3
A-4. On-SiteAir Monitoring and Sampling L ocations A-4
A-5. Off-SiteAir and Fallout Sampling L ocations A-5
A-6. Active WVDP Groundwater Monitoring L ocations A-6
A-7. North Plateau On-Site Groundwater Monitoring Network A-7
A-8. South Plateau On-Site Groundwater Monitoring Network A-8
A-9. Near-Site Drinking Water and Biological Sampling Locations A-9
A-10. Location of On-Site Thermoluminescent Dosimeters (TLDs) A-10
A-11. Location of Off-Site Thermoluminescent Dosmeters (TLDs) Within 5 Kilometers of theWVDP __ A-11
A-12. Environmental Sampling Locations Between 5 and 10 Kilometers From the WVDP A-12
A-13. Environmental Sampling Locations More Than 10 Kilometers From the WVDP A-13
A-14. Projected 2002 Population by Sector Within 80 Kilometers of the WVDP A-14
A-ii
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List of Sampling Locations

On-Site Surface Water and Soil/Sediment Sampling L ocations (Fig.A-2 [p. A-2])

WNSP001
WNSP006
SNSP006
WNSP116
WNSP0O7
WNSWAMP
SNSWAMP
WNSW74A
SNSW74A
WNSDADR
WNSP008
WNSPO05
WNCOOLW
WNFRC67
WNERB53
WNNDADR
WNDCELD
WNNDATR
WNSTAWG6

Lagoon 3Weir Point

Facility Main Drainage

Soil at WNSP006

Pseudo Monitoring Point in Frank’s Creek
Sanitary Waste Discharge
Northeast Swamp Drainage Point
Soil at WNSWAMP

North Swamp Drainage Point
Soil at WNSW74A

SDA Run-Off

FrenchDrain LLWTFArea
South Facility Drainage

Cooling Tower

Frank’s Creek East

Erdman Brook

Disposal AreaDrainage

Drum Cell Drainage

NDA Trench Interceptor Project
Standing Water

Off-Site Surface Water and Soil/Sediment Sampling L ocations(Fig.A-3[p.A-3])

WFBCBKG
WFBCTCB
WFBIGBR
SFBISED
WFFELBR
SFTCORD
SFSDSED
SFCCSED
SFTCSED
SFBCSED
SFRSPRD
SFRT240
SFBLKST
SFFEXVRD
SFBOEHN
WNSTAW4
WNSTAWS
WNSTAW9

VWVDP Annual Ste Environmental Report

Buttermilk Creek near Fox Valley, Background

Buttermilk Creek at ThomasCorners

Cattaraugus Creek at Bigelow Bridge, Background
Cattaraugus Creek at Bigelow Bridge, Background Sediment
Cattaraugus Creek at Felton Bridge

Soil at Thomas CornersAir Sampler

Cattaraugus Creek at Springville Dam, Sediment
Cattaraugus Creek at Felton Bridge, Sediment

Buttermilk Creek at Thomas Corners, Sediment

Buttermilk Creek at Fox Valley Road, Background Sediment
Soil at Rock Springs Road Air Sampler

Soil at Route 240 Air Sampler

Soil at Bulk Storage WarehouseAir Sampler

Soil at Fox Valey Road Air Sampler

Sail at Dutch Hill Road Air Sampler

Standing Water

Standing Water

Standing Water
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List of Sampling Locations (continued)

On-SiteAir Monitoring and Sampling L ocations (Fig. A-4 [p. A-4])

ANSTACK
ANSTSTK
ANCSSTK
ANCSRFK
ANCSPFK
ANVITSK
ANSEISK
ANLLW2V
ANLAGAM
ANNDAAM
ANSDAT9
ANRGFOP

Main Plant

Supernatant Treatment System
01-14Building

Size-Reduction Facility

Container Sorting and Packaging Facility
Vitrification Heating, Ventilation, and Air Conditioning
Seismic Sampler (Vitrification backup)
Low-Level Waste Treatment Ventilation
Lag StorageArea(ambient air)

NDA Area (ambient air)

SDA Trench 9 (ambient air)

Rain Gauge Fallout

Off-SiteAir and Fallout Sampling L ocations(Fig. A-5[p.A-5])

AFFXVRD
AFFXFOP
AFTCORD
AFTCFOP
AFRT240
AF24FOP
AFBOEHN
AFDHFOP
AFRSPRD
AFBLKST

Fox Valey Sampler

Fox Valley Falout

Thomas Corners Sampler
Thomas Corners Fallout

Route 240 Sampler

Route 240 Fallout

Dutch Hill Road Sampler

Dutch Hill Fallout

Rock Springs Road Sampler

Bulk Storage Warehouse Sampler

VWVDP Annual Ste Environmental Report
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List of Sampling Locations (continued)

ActiveWVDP Groundwater Monitoring L ocations (Fig. A-6 [p. A-6])
North Plateau On-Site Groundwater Monitoring Network (Fig.A-7 [p.A-7])
South Plateau On-Site Groundwater Monitoring Network (Fig. A-8 [p.A-8])

SSWMU #1 Low-Level Waste Treatment Facility Wells
SSWMU #2 Miscellaneous Small UnitsWells
SSWMU #3 Liquid Waste Treatment System Wells
SSWMU #4 HLW Storage and Processing Tank Wells
SSWMU #5 Maintenance Shop Leach Field Wells
SSWMU #6 Low-Level Waste Storage AreaWells
SSWMU #7 CPC Waste Storage Area Wells
SSWMU #8 CDDL Wells

SSWMU #9 NDA UnitsWellsand NDATR

SSWMU #10 IRTSDrum Cell Wells

RHWF Remote-Handled Waste Facility Wells
SSWMU #11 SDA UnitWells

North Plateau Seeps  Northeastern Edge of North Plateau

Wl Points Downgradient of Main Plant
WNWNB1S Former North Plateau Background Well

Near-Site Drinking Water and Biological Sampling L ocations (Fig. A-9[p. A-9])

BFFCATC Cattaraugus Creek Fish, Downstream

BFFCATD Cattaraugus Creek Fish, Downstream of SpringvilleDam
BFMREED North-Northwest Milk, Near-Site

BFMWIDR Southeast Milk, Near-Site

BFMSCHT SouthMilk, Near-Site

BFVNEAR Produce, Near-Site

BFBNEAR Beef, Near-Site

BFDNEAR Venison, Near-Site

WFWEL Series PrivateWells

L ocation of On-Site Thermoluminescent Dosimeters (TLDs) (Fig. A-10 [p. A-10])

DNTLD Series On-Site Direct Radiation

L ocation of Off-Site Ther moluminescent Dosimeters (TL Ds) Within 5 Kilometers of the WVDP
(Fig. A-11 [p. A-11))
DFTLD Series Off-Site Direct Radiation
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List of Sampling Locations (concluded)

Environmental Sampling L ocations Between 5 and 10 Kilometers From the WVDP (Fig. A-12

[p.A-12])

AFSPRVL
SFSPRVL
DFTLD21
WFWEL10
BFVNEAR
DFTLD22
SFWEVAL
ARWEVAL

Springville Sampler

Sail a SpringvilleAir Sampler

TLD a SpringvilleAir Sampler

Drinking Water a SpringvilleAir Sampler
Produce, Near-ste

TLD at West Valey Air Sampler

Soil at West Vadley Air Sampler

West Valley Sampler

Environmental Sampling L ocations More Than 10 Kilometers From theWVDP (Fig. A-13

[p.A-13])

BFMCTLS
BFVCTRL
AFNASHV
SFNASHV
DFTLD37
WNSTAWB
DFTLDA41
BFFCTRL
DFTLD17
BFDCTRL
AFGRVAL
SFGRVAL
DFTLD23
WFWEL06
BFBCTRL

VWVDP Annual Ste Environmental Report

Milk, South, Background

Produce, Background

Nashville Sampler, Background

Soil at NashvilleAir Sampler

TLD, Background

Standing Water, Background

TLD, Background

Cattaraugus Creek Fish, Background

TLD, Background

Venison, Background

Great Valey Sampler, Background

Soil a Great Valey Air Sampler, Background
TLD a Great Vdley Air Sampler

Drinking Water at Great Valley Air Sampler
Beef, Background

A - vii
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Figure A-1. West Valley Demonstration Project Base Map
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Figure A-2. On-Site Surface Water and Soil/Sediment Sampling Locations
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Figure A-3. Off-Site Surface Water and Soil/Sediment Sampling Locations
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Figure A-5. Off-Site Air and Fallout Sampling Locations
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Figure A-6. Active WVDP Groundwater Monitoring Locations
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Figure A-7. North Plateau On-Site Groundwater Monitoring Network (Includes Wells Used for
Water-Level Measurements)
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Figure A-8. South Plateau On-Site Groundwater Monitoring Network (Includes Wells Used for
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Figure A-9. Near-Site Drinking Water and Biological Sampling Locations
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Figure A-10. Location of On-Site Thermoluminescent Dosimeters (TLDs)
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Figure A-11. Location of Off-Site Thermoluminescent Dosmeters (TLDs) Within 5 Kilometers of the WVDP
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Figure A-12. Environmental Sampling Locations Between 5 and 10 Kilometers From the WVDP
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Figure A-14. Estimated 2002 Population by Sector Within 80 Kilometers of the WVDP
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Appendix B

2003 Environmental Monitoring Program
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The WVDP Supports a Bluebird and Wood Duck Nesting-Box Program
Sponsored by the Springville Field and Stream Club
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2003 Environmental Monitoring Program

The following schedule represents the West Valley Demonstration Project (WVDP) routine environmental
monitoring program for 2003. This schedule met or exceeded the requirements of DOE Order 450.1, DOE
Order 5400.5, and DOE/EH-0173T. Specific methods and recommended monitoring program eements are
found in DOE/EP-0096, A Guide for Effluent Radiological Measurements at DOE Installations, and
DOE/EP-0023, A Guide for Environmental Radiological Surveillance at U.S. Department of Energy
Installations, which were the bases for selecting most of the schedule specifics. Additional monitoring was
mandated by air and water discharge permits (40 CFR 61 and SPDES), which also required formal reports.
Specifics are identified in the schedule under Monitoring/Reporting Requirements.

A computerized environmental data-screening system identifies analytical data that exceed pre-set limits. All
locations are checked monthly for trends or notable results in accordance with criteria established in Documen-
tation and Reporting of Environmental Monitoring Data (West Valley Nuclear Services Co., March 26,
2003). Reportable results are then described in a Monthly Trend Analysis Report (MTAR) together with pos-
sible causes and corrective actions, if indicated. A WVDP Effluent Summary Report (ESR) is transmitted with
each MTAR.

Schedule of Environmental Sampling

Theindex on pages B-vi through B-viii is alist of the codes used to identify the various sampling locations,
which are shown on Figures A-1 through A-13 (pp. A-1 through A-13 in Appendix A). The schedule of
environmental sampling at the WVDP s found in this appendix on pages B-1 through B-52. Table headingsin
the schedule are as follows:

» Sample Location Code. Describes the physical location where the sample is collected. The code consists
of seven or eight characters: Thefirst character identifies the sample medium as Air, Water, Soil/Sediment,
Biological, or Direct Measurement. The second character specifies oN-site or oFf-site. The remaining char-
acters describe the specific location (e g., AFGRVAL is Air oFf-site at GReat VAL ley). Distances noted at
sampling locations are as measured in a straight line from the main stack on-site.

» Monitoring/Reporting Requirements. Notes the bases for monitoring the location, any additional refer-
ences to permits, and the reports that are generated from the sample data. Routine reports cited in this
appendix are the Effluent Summary Report (ESR), the Monthly Trend Analysis Report (MTAR), the State
Pollutant Discharge Elimination System Discharge Monitoring Report (SPDES DMR), the Air Emissions
Report (NESHAP), and the Annual Site Environmental Report (ASER).

» Sampling Type/Medium. Describes the collection method and the physical characteristics of the
medium.

» Coallection Freguency. Indicates how often the samples are collected or retrieved.

» Total Annual Sample Collections. Specifies the number of discrete physical samples collected annually
for each group of analytes.

» Analyses Performed/Composite Frequency. Notes the type of analyses of the samples taken at each
collection, the frequency of composite, and the analytes determined for the composite samples.

B - iii
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Summary of Monitoring Program Changes in 2003

L ocation Code

ANSEISK

ANLLW2V

WNSP0O06
WFBCBKG
WFBCTCB

WNSP0O7

WNSWAMP
WNSW74A

WNSPO05
WNERB53
WNFRC67

WNCOOLW

WNSTAW Series

VWVDP Annual Ste Environmental Report

Description of Changes

Sampling at ANSEISK, backup for thevitrification
facility heating, ventilation, and air-conditioning system,
was discontinued in March 2003. (The sampling system
at ANSEISK was retained and is now the sampler of
record at locationANVITSK.)

Sample collectionwas discontinued in M arch 2003 at the
end of the 1st quarter. No releases higher than
background have been noted at thislocation in more than
thirteen years of monitoring. Rel eases may be estimated
using process knowledge.

Theparameter list for nonradiologica anayseswas
modified from agroundwater-oriented programto a
surface-water-oriented program. Anayses were added
to assess compliancewith New York Water Quality
Standards for Class C Waters.

Strontium-90 analysis of sanitary waste discharge
samples was added on aquarterly basis beginning with
the second quarter of 2003.

Theparameter list for nonradiologica anayseswas
modified from agroundwater-oriented programto a
surface-water-oriented programin order to define
ambient conditions at these outfals.

Strontium-90 and gammarisotopi ¢ analyseswere added
on aquarterly basis beginning with the second quarter of
2003.

Sampling of cooling water from plant systemswas
reduced from monthly to quarterly and strontium-90
analysiswas added beginning with the second quarter of
2003.

Strontium-90 and gammarisotopi ¢ analyseswere added
onanannual basis.

B-iv
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Summary of Monitoring Program Changes in 2003 (concluded)

L ocation Code

WNDNKEL
WNDNKMP
WNDNKMS

WFBCTCB
WFFELBR

WFWELO1 through
WFWEL 10

AFNASHV
SFNASHV

BFFCATC
BFFCTRL

BFMCTLN

BFHCTLN
BFHCTLS
BFHNEAR

DFTLD17

DFTLD37
DFTLDA41

VWVDP Annual Ste Environmental Report

Description of Changes

Beginning inthe second quarter of 2003, sampling
frequency for these potable water locations

was reduced from monthly to every third month, ona
rotating basis. (Full monthly and annual sampling was
retained at the entry point for site potable water,
WNDNKUR.)

Technetium-99 analysiswas added onaquarterly basis,
beginning with the second quarter of 2003.

Strontium-90 analysiswas added on an annual basis.

Air and soil sampling at the secondary background
location (Nashville) was discontinued at the end of the
1st quarter of 2003, in March. (The primary background
location, Gresat Valley, wasretained.)

The number of fish collected at each location was
reduced from ten to five for each sampling period in
consideration of safety of field sampling personnel and to
reduce pressure on the fish population. Statistical
assessment indicated that this reduction does not impact
the ability to evaluate radionuclide concentrationsinfish.

Sampling for milk was discontinued at the northern
background location at the end of the 1st quarter of 2003,
inMarch. (The southern background locationis till being
sampled.)

Sampling of hay was del eted from the program. Data
from these samples are not directly used in dose estimates.

Redundant background thermol uminescent dosimeter
(TLD) locations at Five-Points Landfill (DFTLD17),
Nashville(DFTLD37), and Sardinia(DFTLDA41) were
deleted from the program after the 1st quarter of 2003, in
March. The primary background location at Great Valley
was retained.
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Index of Environmental Monitoring Program Sample Points

Air Effluent and On-SiteAmbient Air (Fig. A-4 [p. A-4])

ANSTACK Main Plant

ANSTSTK Supernatant Treatment System

ANCSSTK 01-14Building

ANCSRFK Size-Reduction Facility

ANCSPFK Container Sorting and Packaging Facility

ANVITSK Vitrification Heating, Ventilation, and Air Conditioning
ANSEISK Seismic Sampler (Vitrification backup)

OVESPVUs* Outdoor Ventilated Enclosures/Portable Ventilation Units
ANLLW2V Low-Level Waste Treatment Ventilation
ANLAGAM Lag StorageArea (ambient air)

ANNDAAM NDA Area(ambient air)

ANSDAT9 SDA Trench 9 (ambient air)

Liquid Effluent and On-SiteWater (Fig. A-2[p.A-2])

WNSPOO1 Lagoon 3Weir Point

WNSPO1B* Internal Process M onitoring Point
WNSP116 Pseudo-M onitoring Point Outfall 116
WNSPO06 Facility Main Drainage
WNURRAW* Utility Room Raw Water
WNSPOO7 Sanitary Waste Discharge
WNSWAMP Northeast Swamp Drainage Point
WNSW74A North Swamp Drainage Point
WNSDADR SDA Run-Off

WNSP008 FrenchDrainLLWTFArea
WNSPO05 South Facility Drainage
WNCOOLW Cooling Tower

WNFRC67 Frank’s Creek East

WNERB53 Erdman Brook

WNNDADR Disposal AreaDrainage
WNDCELD Drum Cell Drainage
WNNDATR NDA Trench Interceptor Project

WNSTAW Series Standing Water
WNDNK Series* Site Potable Water

* Not detailed on map.
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Index of Environmental Monitoring Program Sample Points (continued)

On-Site Groundwater and Seeps (Figs. A-6 through A-8 [pp. A-6 through A-8])

SSWMU #1
SSWMU #2
SSWMU #3
SSWMU #4
SSWMU #5
SSWMU #6
SSWMU #7
SSWMU #8
SSWMU #9
SSWMU #10
RHWF

SSWMU #11

North Plateau Seeps

Well Points
WNWNB1S

Low-Level Waste Treatment Facility Wells
Miscellaneous Small UnitsWells
Liquid Waste Treatment System Wells
HLW Storage and Processing Tank Wells
Maintenance Shop Leach Field Wells
Low-Level Waste Storage Area\Wells
CPC Waste Storage Area Wells

CDDL Wells

NDA UnitsWellsand NDATR
IRTSDrum Cell Wells

Remote-Handled Waste Facility Wells
SDA Unit Wells

Northeastern Edge of North Plateau
Downgradient of Main Plant

Former North Plateau Background Well

Off-SiteSurfaceWater (Fig. A-3[p.A-3])

WFBCBKG
WFBCTCB
WFBIGBR
WFFELBR

Buttermilk Creek near Fox Valley (background)
Buttermilk Creek at ThomasCorners

Cattaraugus Creek at Bigelow Bridge (background)
Cattaraugus Creek at Felton Bridge

Off-Site Drinking Water (Figs. A-9, A-12, and A-13 [pp. A-9, A-12, and A-13])

WFWEL Series

Private Loca Wells

Off-SiteAmbient Air (Figs. A-5,A-12, and A-13 [pp. A-5, A-12, and A-13])

AFFXVRD
AFTCORD
AFRT240
AFSPRVL
ARWEVAL
AFNASHV
AFBOEHN
AFRSPRD
AFGRVAL
AFBLKST

Fox Valey Sampler

Thomas Corners Sampler

Route 240 Sampler

Springville Sampler

West Valley Sampler

Nashville Sampler (background)
Dutch Hill Road Sampler

Rock Springs Road Sampler

Great Valley Sampler (background)
Bulk Storage Warehouse Sampler

B - vii
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B-29
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B-31
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B-31
B-31
B-33
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B-35
B-35
B-37
B-37

B-39

B-41
B-41
B-41
B-41
B-41
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B-41
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B-41
B-41
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Index of Environmental Monitoring Program Sample Points (concluded)

Fallout, Sediment, and Soil (Figs. A-2through A-5 [pp. A-2through A-5], A-12, and A-13 [pp. A-
12 and A-13])

AFDHFOP Dutch Hill Fallout B-43
AFFXFOP Fox Vdley Falout B-43
AFTCFOP Thomas Corners Fallout B-43
AF24FOP Route240 Falout B-43
ANRGFOP RainGauge Fallout B-43
SF Soil Series Air Sampler AreaSail B-43
SFCCSED Cattaraugus Creek at Felton Bridge, Sediment B-43
SFSDSED Cattaraugus Creek at Springville Dam, Sediment B-43
SFBISED Cattaraugus Creek at Bigelow Bridge, Background Sediment B-43
SFTCSED Buttermilk Creek a Thomas Corners, Sediment B-43
SFBCSED Buttermilk Creek at Fox Valley Road, Background Sediment B-43
SN Soil Series: On-Site Soil/Sediments B-43

SNSW74A B-43

SNSWAMP B-43

SNSP006 B-43

Off-SiteBiological (Figs. A-9, A-12, and A-13 [pp. A-9, A-12, and A-13])

BFFCATC Cattaraugus Creek Fish, Downstream B-45
BFFCATD Cattaraugus Creek Fish, Downstream of SpringvilleDam B-45
BFFCTRL Cattaraugus Creek Fish, Background B-45
BFMREED North-Northwest Milk, Near-Site B-45
BFMCTLS Milk, South, Background B-45
BFMCTLN Milk, North, Background B-45
BFMWIDR Southeast Milk, Near-Site B-45
BFMSCHT SouthMilk, Near-Site B-45
BFVNEAR* Produce, Near-Site B-47
BFVCTRL* Produce, Background B-47
BFBNEAR Beef, Near-Site B-47
BFBCTRL Beef, Background B-47
BFDNEAR Venison, Near-Site B-47
BFDCTRL Venison, Background B-47

Direct M easurement Dosimetry (Figs. A-10 through A-13 [pp. A-10 through A-13])

DFTLD Series Off-Site Direct Radiation B-49
DNTLD Series On-Site Direct Radiation B-51

* Near-site and background produce samples (corn, apples, and beans) are identified specifically asfollows: corn =
BFVNEAC and BFVCTRC; gpples=BFVNEAAF and BFVCTRA; beans=BFVNEAB and BFVCTRB.

B - viii
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2003 Monitoring Program
On-Site Effluent Monitoring

Air Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Continuous ® Continuous ®  NA Real-time alpha and
off-line air measurement of beta monitoring
ANSTACK particulate fixed filter;
Main Plant \entilation monitors replaced weekly
Exhaust Stack . )
Airborne radioac-
ANSTSTK tive effluent points, Continuous ®  Weekly ®  52each Gross alpha/beta,
Supernatant Treatment including the LWTS off-line air location gamma isotopic*
System (STS) \entila- particulate upon collection, flow
tion Exhaust Required by: i
filters Weekly filters Quarterly composites
ANCSSTK ® 40CFR 61 composited to for §-90, U-232,
01-14 Building 4 each U-233/234,
\entilation Exhaust . location U-235/236, U-238,
Reported in:
total U, Pu-238,
ANCSRFK . e ER Pu-239/240, Am-241,
COﬂ'[aC'[ Sze'RedUC“On e MTAR ga'nma imtopic' ﬂO\N
Facility Exhaust .
e ASER Continuous ®  Weekly ® 52 at each of H-3 (ANSTACK and
ANCSPEK * Air Emissions off-line two locations ANSTSTK only), flow
Container Sorting and Annual Report desiccant
Packaging Facility (NESHAP) columns for
Exhaust water vapor
collection
ANVITSK
Mitrification HVAC Continuous ® Weekly ® Weekly Quarterly composite
Exhaust - .
off-line cartridges for 1-129
charcoal composited to
cartridges 4 each
| | location
Airborne radioactive
effluent point
Required by: . * .
ANSEI SK Continuous ®  Weekly ® 13 ® Filters for gross alpha/
Seismic Sampler, e 40CFR61 off-line air beta, gamma isotopic*
\ftrification Backup particulate upon collection, flow
Reported in: filter
* ER
* MTAR
* ASER

* Weekly gamma isotopic only if gross activity rises significantly.
** Sampling at ANSEISK was discontinued after the first quarter of 2003, so only 13 samples were collected.

NA - Not applicable.
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Sampling Rationale

ANSTACK

ANSTSTK

ANCSSTK

ANCSRFK

ANCSPFK

ANVITSK

ANSEISK

DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation from most process areas, including cell ventilation, vessd off-
gas, fuel receiving and storage (FRS), head end ventilation, and an analytical aisle. Requires continuous effluent
monitoring per 40 CFR Subpart H, Section 61.93(b) because potential emissions may exceed the 0.1 mrem limit.

DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation (permanent ventilation system [PVS]) from building areas involved
in treatment of high-level waste supernatant. Requires continuous effluent monitoring per 40 CFR Subpart H, Section
61.93(b) because potential emissions may exceed the 0.1 mrem limit.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation from the 01-14 building, which houses equipment used to treat the
ceramic melter off-gas. Requires effluent monitoring per 40 CFR Subpart H, Section 61.93(b) to confirm that
emissions are less than the 0.1 mrem limit.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation from a process area where radioactive tanks, pipes, and other
equipment are cut up with a plasma torch to reduce volume.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Monitors and samples ventilation from lag storage area 4, the container sorting and packaging facility.
DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3

Vitrification facility heating, ventilation, and air conditioning (HVAC) effluent exhaust stack. Sampler brought on-
line in late 1995 when nonradioactive operations began. Radioactive operation began with the first high-level waste
transfer in June 1996 and vitrification startup in July 1996. Monitors and samples HEPA-filtered ventilation from
building areas involved in treatment of high-level waste supernatant. Requires effluent monitoring per 40 CFR
Subpart H, Section 61.93(b) because potential emissions may exceed the 0.1 mrem limit.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3

Vitrification system back-up filter for catastrophic-event monitoring in case the primary vitrification HVAC stack
ventilation fails. Since vitrification was completed, backup sampling was discontinued. The sampling equipment from
ANVITSK and ANSEISK draw air from the same emission point. Sample point ANSEISK was deleted from the
monitoring program after the first quarter of 2003. However, since the sampling equipment formerly used as the
seismic sampler (ANSEISK) is more accessible for maintenance and sample changing, the equipment was returned to
service as ANVITSK, the sampler of record, in October 2003.

n Sampling locations are shown on Figure A-4 (p. A-4).
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2003 Monitoring Program
On-Site Effluent Monitoring

Air Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Airborne radioactive
effluent points Continuous ®  Asrequired ® leachlocation (® Filters for gross alpha/
off-line air beta, gamma isotopic*
Required by: particulate upon collection, flow
filter
OVEs/PVUs ® 40CFR 61
Outdoor \entilated
mﬁg;ﬁﬁg{gble Reported in: Collected ® Quarterly composites
¢ ER filterst* for S-90, U-232,
e MTAR Composited to4 U-233/234, U-235/236,
o ASER U-238, totd U, Pu-238,
. Pu-239/240, Am-241,

Air Emissions
Annual Report
(NESHAP)

* Gamma isotopic only if gross activity rises significantly.
** |f gross determination of individual filter is significantly higher than background, the individual sample would be submitted immediately for

isotopic analysis.

B-3
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Sampling Rationale

OVES/PVUs DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3

Outdoor ventilated enclosures; portable ventilation units used for handling radioactive materials or for
decontamination in areas not having containment ventilation. Emissions are monitored to confirm that they are

below the 0.1 mrem limit.

n Sampling locations are not shown on figures.

VWWDP Annual Ste Environmental Report Calendar Year 2003



2003 Monitoring Program
On-Site Effluent Monitoring

Air Effluents and On-Site Ambient Air

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Airborne radioactive
ANLLW2V effluent point
Low-Level Waste
Treatment and Required by:
\entilation (New
Facility) ® 40 CFR 61 Continuous ® Monthly 3 ® Gross alphalbeta,
Reported in: off-line air gamma isotopic**
meported In: particulate upon collection,
. ER filter flow
* MTAR
® ASER
® Air Emissions
Annual Report
(NESHAP)
Ambient “diffuse
source” air Continuous ®  Weekly 52each ® Grossaphalbeta,
ANLAGAM emissions air particulate location flow
Lag Storage Area filter
Ambient Air Reported in: Weekly filter ® Quarterly composites
composited to 4 for S-90, U-232,
ANNDAAM * MTAR each location U-233/234, U-235/236,
NDA Ambient Air * ASER U-238, tota U, Pu-238,
Pu-239/240, Am-241,
gamma isotopic, flow
Continuous ®  Weekly 52 Gross alpha/beta,
ar particulate flow
filter Weekly filter ® Quarterly composite for
Ambient “diffuse composited to 4 gamma isotopic, flow
source”’ air
emissions Continuous ® Weekly 52 ® H-3, flow
ANSDAT9*** off-line
SDA Trench 9 Reported in: desiccant
Ambient Air columns for
* MTAR water vapor
®* ASER collection
® Reported to
NY SERDA Continuous ® Monthly Monthly ® Quarterly composite
off-line cartridges for 1-129, flow
charcoal composited to 4
cartridges

* Sampling at ANLLW2V was discontinued after the first quarter of 2003, so only three samples were collected.
** Gamma isotopic only if gross activity rises significantly.
*** Sampling frequency and analytical parameters as directed by NY SERDA.
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Sampling Rationale

ANLLW2V DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3

Samples ventilation exhaust from the new low-level waste treatment facility. System started up in April 1998.
Sampling was discontinued at the end of the 1st quarter of 2003, in March.

ANLAGAM DOE/EH-0173T, 3.3.2

Monitors ambient air in the lag storage area, a possible diffuse source of air emissions.
ANNDAAM DOE/EH-0173T, 3.3.2

Monitors ambient air in the NDA area, a possible diffuse source of air emissions.
ANSDAT9 DOE/EH-0173T, 3.3.2

Monitors potential diffuse sources of air emissions at the SDA and south plateau area. WV DP support of NY SERDA.

n Sampling locations are shown on Figure A-4 (p. A-4).
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2003 Monitoring Program

On-Site Effluent Monitoring

Liquid Effluents

Sample Location Monitoring/Reporting
Code Requirements

Sampling

Collection

Type/Medium Frequency

Total Annual

Analyses Performed/

Sample Collections Composite Frequency

Primary point of
liquid effluent batch
release

Required by:

® SPDES permit
WNSPO01
Lagoon 3 Discharge Reported in:
W&ir
® Monthly SPDES
DMR

* ER

* MTAR

* ASER

lagoon 3
discharge*

[ Grabliquid ® Daily, duing ®

Composite ® Twiceduring ®

liquid

discharge,
near start and
near end

Grab liquid ® Twice during

Composite
liquid

Composite
liquid

Composite
liquid
Grab liquid

Grab liquid

discharge,
near start and
near end

Quarterly**

® ® @

Annual**

®

®

Semiannual** ®

®

® semiannua** ®

® Annual**

®

24-56

12-24

Composite of
daily samples
for each
discharge, 4-8

8-16

8-16

2

* Lagoon 3 is discharged four to eight times per year, as necessary, averaging six to seven days per discharge.
** Two samples are collected, one near the start and one near the end of the discharge.
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®  Daily for gross beta,
conductivity, flow

®  Near the start, middle, and
end of each discharge, a
sample is analyzed for
gross apha/beta, H-3, S-
90, gamma isotopic

®  Weighted composite for
gross apha/beta, H-3,
C-14, Sr-90, Tc-99,
1-129, gamma isotopic,
U-232, U-233/234,
U-235/236, U-238, total
U, Pu-238, Pu-239/240,
and Am-241 for each
month of discharge

®  Two 24-hour composites
for BODg, total
suspended solids, SO,
NO4-N, NO,-N, NHj,
total Al, Fe, Hg, and Mn,
total recoverable Cd, Cr,
Cu, Ni, Pb, and Zn,
dissolved Asand Cu,
dissolved sulfide

®  Setleable solids, total
dissolved sdlids, pH, cyanide
amenable to chlorination,
ol & grease, surfactant (as
LAS), total recoverable Co,
Cr6, Sg and V, 3,3-
dichlorobenzidine, tributyl
phosphate, hexachloro-
benzene, alpha-BHC,
heptachlor, xylene, 2-
butanone

A 24-hour composite for
bromide and boron

A 24-hour composite
for titanium

A 24-hour composite for
Baand Sb

Bis(2-ethylhexyl)
phthalate, 4-dodecene

Chloroform, dichlorodi-
fluoromethane,
trichlorofluoromethane

®@ @ ® @ O
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Sampling Rationale

WNSP001 DOE Order 5400.5; DOE/EH-0173T, 2.3.3; New York State SPDES Permit no. NY 0000973
By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for release of
radionuclides addressed. These requirements for radiological parameters are met by daily grab sampling during
periods of lagoon 3 discharge.

Sampling for chemical constituents is performed near the beginning and end of each discharge period to meet the
site SPDES Permit. Both grab samples and 24-hour composite samples are collected.

For permit requirements, total Hg is analyzed by U.S. EPA Method 245.1. For mercury studies, samples are
analyzed by EPA Method 1631.

n Sampling location is shown on Figure A-2 (p. A-2).
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2003 Monitoring Program
On-Site Effluent Monitoring

Liquid Effluents

Sample Location
Code

Monitoring/Reporting
Requirements

Type/Medium

Collection
Frequency

Sampling

Total Annual
Sample Collections

Analyses Performed/
Composite Frequency

WNSPO01B
Internal Process
Monitoring Point

WNSP116
Pseudo-Monitoring
Point Outfall 116

NA - Not applicable

Internal point for
monitoring Hg at
effluent of the Hg
pretreatment process

Required by:

® SPDES Permit

Reported in:

® Monthly SPDES
DMR

Calculated
concentration of
dissolved solids at
pseudo-monitoring
point in Frank’s
Creek. Based upon
TDS at WNSP001,
WNSP006, and
augmentation water.

Required by:

® SPDES Permit

Reported in:

® Monthly SPDES
DMR

VWVDP Annual Site Environmental Report

Continuous ®  Weekly

Continuous ® Monthly

Composite ®  Twice per
liquid month when
operating

Calculated ® Twice per
discharge
event

NA

NA

24

8-16

Flow

Flow time

Total Hg

® Total dissolved solids
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Sampling Rationale

WNSP0O1B New York State SPDES Permit no. NY 0000973

This internal point is used to monitor mercury in effluent from the proposed mercury pretreatment process. Effluent
from this point is subsequently released to lagoon 3, which is monitored at point WNSPOO1.

For permit requirements, total Hg is analyzed by U.S. EPA Method 245.1. For mercury studies, samples are
analyzed by EPA Method 1631.

WNSP116 New York State SPDES Permit no. NY 0000973

This “pseudo-monitoring point,” assumed to be in Frank’s Creek, is calculated from actual total dissolved solids
(TDS) measurements and flow measurements from points WNSP001 and WNSP0O06 and from augmentation water.

n Sampling location WNSP116 is shown on Figure A-2 (p. A-2). Sampling location WNSPO1B is not shown on the figures.
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2003 Monitoring Program
On-Site Effluent Monitoring

Liquid Effluents

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[ [ Timed ® Weekly ® = ® Grossalphalbeta, H-3
continuous
I(;omé)osne Weekly ® Monthly composite
. e Iqui samples for gamma isotopic
c?osglblned facility liquid composited to 12 and Sr-90 (shared
IScharge with NY SDOH)
Required by: Weekly ® Quarterly composite for
WNSP006 . SPDES Permit polbioe U232, Uk,
Frank's Creek at th ermi composited to 4 -232, U- )
ranks treex at the U-235/236, U-238, total
Security Fence .
Reported in: Xm Pg42138 Pu-239/240,
® Monthly SPDESDMR | Grap liguid ®  Four per ® 16-32 ® TDS
* MTAR discharge,
® ASER before start,
near start, near
end, and after
end
Grabliquid ® Monthly ® 12 ® Hardness (Caand Mg)
Grab liquid ® Semiannual* ® 2 ® Temperature (field),
pH (field), dissolved
oxygen (field), TOX,
oil and grease
Grabliquid ® Semiannua* ® 2 ® TSS NPOC, NH3 (asN),
NO; (asN), NO, (as N),
bromide, fluoride,
chloride, sulfate, total
sulfide, surfactant (as
LAS), dpha-BHC, B, Ba,
Co, Fe, Na, Mn, Sb, Ti,
Tl, V, dissolved Al, As,
Cd, Cr, Cu, Hg (method
| | 1631), Ni, Pb, Se, Zn
Sourcewater Composite ® Weekly ® = ® Tota Fe
Required by: liquid
. Grab liquid ® Three per ® 12-24 ® TDS
WNURRAW * SPDES Permit discharge,
ili . before start,
Utility Room Raw Water Reported in: near start. and
* Monthly SPDES DMR near end
Grab liquid ® Monthly ® 12 ® TOC, akalinity
Grab liquid ® Quarterly ® 4 ® Giadia,
cryptosporidium,
heterotrophic
| | bacteria

* Semiannual samples collected when points WNSP001 and WNSPQO7 are discharging.
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Sampling Rationale

WNSPO06

WNURRAW

DOE/EH-0173T, 5.10.1.1; New York State SPDES Permit no. NY0000973; 6 NYCRR, Parts 702—-704

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for release of
radionuclides addressed.

The monitoring program on the facing page was put into place at the end of March 2003.

The parameter list for nonradiological analyses was modified in 2003 from a groundwater-oriented program to a
surface-water-oriented program. Analyses were added to ensure compliance with New York State Water Quality
Standards for Class C Waters.

TDS is measured before the discharge begins, shortly after it begins, near the end, and after the end of each lagoon 3
discharge period to meet requirements of the site SPDES Permit. Measurements of TDS and flow are used to calculate
TDS at pseudo-monitoring point outfall 116 in Frank’s Creek.

Semiannual samples are collected when WNSP001 and WNSP0O7 are discharging.

New York State SPDES Permit no. NY0000973; 10 NYCRR, Part 5, Subpart 5-1

TDSismeasured near the beginning and end of each lagoon 3 discharge. Results are used for outfall 116 calculations.
(See WNSP0O06 above.)

n Sampling location WNSPOO06 is shown on Figure A-2 (p. A-2). Sampling location WNURRAW is not shown on the figures.
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2003 Monitoring Program

On-Site Effluent Monitoring

Liquid Effluents

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[ Liquid effluent point [ 24-hour ® 3eachmonth ® 36 ® Gross aphalbeta, H-3,
for sanitary and utility composite pH, total suspended
plant combined liquid solids, NH3, NO,-N,
discharge BODg, total Fe, flow
WNSP007 ;

" . . Monthly ® Quarterly composite
Sanitary Waste Required by: samples for gamma isotopic
Disch i -

Ischarge ® SPDES Permit composited to 4 and Sr-90
Reported in: Grab liquid ® 3eachmonth ® 36 ® Qil & grease
* Monthly SPDESDMR | Grab liguid ® Weekly ® 52 ® pH, settleable solids,
* ESR total residua chlorine,
* MTAR temperature
* ASER
Grab liguid ® Annual ® 1 ® Chloroform
Grab liguid ® Monthly ® 12 ® Fow, flow time
B-13
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Sampling Rationale

WNSPOO7 DOE Order 5400.5; DOE/EH-0173T, 2.3.3; New York State SPDES Permit no. NY 0000973

Monitoring of treated effluent from the sanitary and industrial wastewater treatment facility is performed in
accordance with the New York State SPDES Permit no. NY 0000973 and DOE Order 5400.5 criteria.
Strontium-90 analysis was added in a quarterly basis beginning in the 2nd quarter of 2003.

n Sampling location WNSPOO7 is shown on Figure A-2 (p. A-2).
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2003 Monitoring Program

Environmental Surveillance

On-Site Surface Water

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling
Type/Medium

Collection
Frequency

Total Annual
Sample Collections

Analyses Performed/
Composite Frequency

WNSWAM P
Northeast Svamp
Drainage

WNSW74A
North Svamp Drainage

Site surface
drainage

Reported in:
* ER

* MTAR
® ASER

Site surface
drainage

Reported in:
* ER

* MTAR
® ASER

[~ Timed
continuous
composite
liquid

Grab liquid

24-hour
timed
continuous
composite

Timed
continuous
composite
liquid

Grab liquid

24-hour
timed
continuous
composite

* Sampled during ambient (i.e.,, non-wet weather) conditions.

VWVDP Annual Site Environmental Report

®  weekly

® Semiannual*

® Semiannual*

® Weekly

® Semiannual*

® Semiannual*

®

52 ®

Weekly samples ®
composited to 12

Weekly samples ®
composited to 4

52 ®

Weekly samples ®
composited to 12

Weekly samples ®
composited to 4

Gross apha/beta, H-3, flow

Monthly composite for
gamma isotopic and Sr-90
(shared with NY SDOH)

Quarterly composite
for C-14, 1-129, U-232,
U-233/234,U-235/236,
U-238, total U, Pu-238,
Pu-239/240, Am-241

Temperature (field), pH
(fied), TOX, ail and
grease

TSS, TDS, NPOC, NH3,
(asN), NOg (asN), NO,
(as N), bromide, fluoride,
sulfate, total sulfide,
surfactant (as LAS),
alpha-BHC, hardness (Ca
and Mg), total Al, B, Cd,
Co, Cr, Cu, Fe, Hg
(method 1631), Mn, Ni,
Pb, Sh, Se, Ti, TI, V, Zn,
dissolved As, Cu

Gross alpha/beta, H-3

Monthly composite for
gamma isotopic and S-90

Quarterly composite
for C-14, 1-129, U-232,
U-233/234,U-235/236,
U-238, total U, Pu-238,
Pu-239/240, Am-241

Temperature (field), pH
(fidd), TOX, ail and
grease

TSS, TDS, NPOC, NH3
(asN), NO3 (as N), NO,
(as N), bromide, fluoride,
sulfate, total sulfide,
surfactant (as LAS),
alpha-BHC, hardness (Ca
and Mg), total Al, B, Cd,
Co, Cr, Cu, Fe, Hg
(method 1631), Mn, Ni,
Pb, Sb, Se, Ti, TI, V, Zn,
dissolved As, Cu
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Sampling Rationale

WNSWAM P

WNSW74A

DOE/EH-0173T, 5.10.1.1; 40 CFR, Part 122.26

Northeast site surface water drainage; provides for sampling of uncontrolled surface waters from this discrete drainage
path just before they leave the site's controlled boundary. Waters represent surface and subsurface drainages from the
construction and demolition debris landfill (CDDL), old hardstand areas, and other possible north plateau sources of
radiological or nonradiological contamination on the north plateau.

The monitoring program on the facing page was put into place at the end of the first quarter of 2003, in March. The
parameter list for nonradiological analyses was modified from a groundwater-oriented program to a surface-water-
oriented program in order to define ambient conditions at these outfalls.

Monitoring for nonradiological parameters is performed during ambient conditions to verify authorized non-storm
water flows. Storm water monitoring is performed per WVDP-233, “Sampling and Analysis Plan for Storm Water
Discharges at the West Valley Demonstration Project.”

DOE/EH-0173T, 5.10.1.1; 40 CFR, Part 122.26

North site surface water drainage; provides for sampling of uncontrolled surface waters from this discrete drainage
path just before they leave the site's controlled boundary. Waters represent surface and subsurface drainages from lag
storage areas and other possible sources of radiological or nonradiological contamination on the north plateau.

The monitoring program on the facing page was put into place at the end of the first quarter of 2003, in March. The
parameter list for nonradiological analyses was modified from a groundwater-oriented program to a surface-water-
oriented program in order to define ambient conditions at these outfalls.

Monitoring for nonradiological parameters is performed during ambient conditions to verify authorized non-storm
water flows. Storm water monitoring is performed per WVDP-233, “Sampling and Analysis Plan for Storm Water
Discharges at the West Valley Demonstration Project.”

n Sampling locations are shown on Figure A-2 (p. A-2).
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2003 Monitoring Program
Environmental Surveillance

On-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

Surface water run-off

from south portion

of SDA

Required by:

Grabliguid ® Monthly ® 12 maximum ® pH, tota suspended
WNSDADR ® |nterim Measures solids, oil & grease, flow,
SDA Run-Off Compliance gross alphalbeta, H-3,
gamma isotopic,

Reported in: precipitation

* MTAR

® ASER

® Reported to

NY SERDA L
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Sampling Rationale

WNSDADR NY SERDA interim measures compliance.

n Sampling location WNSDADR is shown on Figure A-2 (p. A-2).
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2003 Monitoring Program

Environmental Surveillance

On-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Drains subsurface
water from LLWTF
lagoon area Grab liquid ® Monthly ® Gross alpha/beta, H-3
Required by:
WNSP008* ¢ SPDES Permit Grabliquid ® 3eachmonth ® 36 Conductivity, pH,
French Drain ) BODg, total Fe, total
Reported in: recoverable Cd and Pb,
flow
® Monthly SPDES
DMR Grab liquid ® Annual ® 1 As, Cr, total Ag, and
* ER 7n
* MTAR
* ASER
Combined drainage
from facility yard Grab liquid ® Monthly ® 1 Gross alphalbeta, H-3,
area pH
WNSP005
Facility Yard Drainage e .
Reported in: Monthly samples ® Quarterly composite
e MTAR composited to 4 ford m@a isotopic
| ¢ AsER | and =
Cools plant utility
steam system water
WNCOOLW Grab liquid ® Quarterly ® 4 Gross alphalbeta, H-3,
Cooling Tower Basin Reported in: gamma isotopic,
Sr-90, pH
* MTAR
® ASER

* Although WNSPOO8 is listed in the SPDES Permit, it was capped off in May 2001 and is no longer being sampled.
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Sampling Rationale

WNSP0O08

WNSP005

WNCOOLW

DOE/EH-0173T, 5.10.1.3; New York State SPDES Permit no. NY 0000973

French drain of subsurface water from lagoon (LLWTF) area. The SPDES Permit also provides for sampling of
uncontrolled subsurface water from this discrete drainage path before these waters flow into Erdman Brook. Waters
represent subsurface drainages from downward infiltration around the LLWTF and lagoon systems. This point would
also monitor any subsurface spillover from the overfilling of lagoons 2 and 3. Sampling is of significance for both
radiological and nonradiological contamination. This point was capped off in May 2001 and is routinely checked to
verify that there is no discharge.

Generally in accordance with DOE/EH-0173T, 5.10.1.1 (previously in accordance with SPDES permit no.
NY0000973)

Provides for the sampling of uncontrolled surface waters from this discrete drainage path after outfall 007 discharge
into the drainage and before these waters flow into Erdman Brook. Waters represent surface and subsurface drainages
primarily from the main plant yard area. Historically, this point was used to monitor sludge pond and utility room
discharges to the drainage. These two sources have been rerouted. Migration of residual site contamination around the
main plant dictates surveillance of this point, primarily for radiological parameters. Sr-90 and gamma-isotopic
analyses were added on a quarterly basis beginning in the 2nd quarter of 2003.

Generally in accordance with DOE/EH-0173T, 5.10.1.1

Operational sampling carried out to confirm that radiological contamination is not migrating into the primary
coolant loop of the high-level waste treatment facility and/or plant utility steam systems. Migration from either
source might indicate radiological control failure. Sampling was reduced from monthly to quarterly at the end of the
1st quarter of 2003 (March) and Sr-90 analysis was added.

n Sampling locations are shown on Figure A-2 (p. A-2).
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2003 Monitoring Program
Environmental Surveillance

On-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[~ Drains NYS Low-level [~
Waste Disposal Area o
Grab liquid ® Monthly 12 ® Gross alphalbeta, H-3,
WNFRC67* Reported in: pH
Frank’s Creek East of
the SDA ® MTAR Monthly samples ® Quarterly composites
® ASER composited to 4 for gamma isotopic
® Reported to and Sr-90
| NYSERDA |
[ DrainsNYSand B
WVDP disposal areas L
Grab liquid ® Weekly 52 ® Gross alpha/beta, H-3,
WNERB53* R@ortgj in: pH
Erdman Brook North of
Disposal Areas * MTAR Weekly samples ® Quarterly composites
® ASER composited to 4 for gamma isotopic
® Reported to and Sr-90
| NYSERDA |
Timed ® Wwel 52 ® pH, H-3
Drains WVDP disposal ccl>nmtinuous y
and storage area composite Weekly samples ® Monthly composite
_ liquid composited to 12 for gross aphal/beta,
WNNDADR Reported in: gamma isotopic, H-3
Drainage Between NDA
* MTAR ;
and oA * ASER Weekly samples ®  Quarterly composite
* Reported to composited to 4 for Sr-90, 1-129
NY SERDA o
Grab liquid ® Weekly 52 ® NPOC, TOX
[~ Drains WVDP storage [~
area -
Grab liquid ® Monthly 12 ® Gross alpha/beta, pH
WNDCELD Reported in:
Drainage South of
Drum Cell * MTAR Monthly samples ® Quarterly composite
: ASER composited to 4 for H-3, S-90, 1-129,
Reported to gamma isotopic
| NYSERDA |
g"ﬁ]tt?éoutri‘g‘r’]"a' Grab liquid ® Monthly 12 ® Gross aphalbeta, H-3,
WNNDATR** e gamma isotopic,
NDA Trench Interceptor Reported in: NPOC, TOX
Project
e MTAR Monthly samples ® Quarterly composite
* ASER composited to 4 for 1-129
* Monthly sample also collected by NYSDOH
** Coordinated with Main Plant Operations
B-21
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Sampling Rationale

WNFRC67

WNERB53

WNNDADR

WNDCELD

WNNDATR

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of both the SDA and drum cell drainage into Frank’s Creek east of the SDA and
upstream of its confluence with Erdman Brook. Strontium-90 and gamma isotopic analysis were added on a
quarterly basis at the beginning of the 2nd quarter of 2003.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of the drainages from the SDA and the WV DP storage and disposal areainto Erdman
Brook upstream of its confluence with Frank’s Creek. Strontium-90 and gamma isotopic analysis were added on a
quarterly basis at the beginning of the 2nd quarter of 2003.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of the drainages from the SDA and the WVDP storage and disposal area into
Lagoon Road Creek upstream of the creek’s confluence with Erdman Brook.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of drum cell drainage into Frank’s Creek south of the SDA and upstream of
WNFRC67.

Generally in accordance with DOE/EH-0173T, 5.10.1.1

Monitors groundwater in the vicinity of the NDA interceptor trench project. The grab sample is taken directly from
the trench collection system.

n Sampling locations are shown on Figure A-2 (p. A-2).
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2003 Monitoring Program
Environmental Surveillance

On-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
WNSTAW Series
On-Site Sanding Water
Ponds Not Receiving
Effluent
WNSTAW4
Border Pond Southwest
of AFRT240 Water within
vicinity of
WNSTAWS5 airborne or water
Border Pond Southwest effluent from the
of DFTLD13 plant o
Grab liquid ® Annual ® 1lesch ® Gross dphabeta, H-3,
WNSTAW6 . location* Sr-90, gamma isotopic,
Borrow Pit Northeast of Reported in: pH, conductivity, Cl,
Project Facilities e MTAR Fe, Mn, Na,
e ASER NO5z+NOx-N, SO,

WNSTAW9
North Reservoir Near
Intake

WNSTAWB
Background Pond at
Sprague Brook
Maintenance Building

* Sampling depends upon on-site ponding conditions during the year.
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Sampling Rationale

WNSTAW Series DOE/EH-0173T, 5.10.1.1

Monitoring of on- and off-site standing waters at locations listed below. Although none receive effluent directly, the
potential for contamination is present except at the background location. Former collecting sites 1,2,3,7, and 8 were
deleted from the monitoring program because they were either built over or are now dry. Strontium-90 and gamma
isotopic were added on an annual basis beginning in 2003.

WNSTAW4 Border pond located south of AFRT240. Chosen as a location for showing potentially high concentrations, based
on meteorological data. This perimeter location is next to a working farm. Drainage extends through private
property and is accessible by the public.

WNSTAWS5 Border pond located west of Project facilities near the perimeter fence and DFTLD13. Chosen as a location for
showing potentially high concentrations, based on meteorological data. Location is next to a private residence and
potentially accessible by the general public.

WNSTAW6 Borrow pit northeast of Project facilities just outside the inner security fence. Considered the closest standing
water to the main plant and high-level waste facilities.

WNSTAW9 North reservoir near intake. Chosen to provide data in the event of potentially contaminated site potable water
supply. Location is south of main plant facilities.

WNSTAWB Pond located near the Sprague Brook maintenance building. Considered a background location; approximately 14
kilometers north of the WVDP.

n Sampling locations are shown on Figures A-2, A-3, and A-13 (pp. A-2, A-3, and A-13).
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2003 Monitoring Program
Environmental Surveillance

On-Site Potable Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

WNDNK Series
Ste Potable Water
WNDNKMS Sources of potable water | Grabliquid @® Every third @® 4 each ® Gross apha/beta, H-3,
Maintenance Shop within site perimeter month (rotate location pH, conductivity
Drinking Water sampling at
WNDNKMP Reported in: wsguih&i
Main Plant Drinking e MTAR WNDNKEL)7
Water e ASER
WNDNKEL * é;st? repo"edc to t Grabliquid ® Quartely ® 4 ® Total haloacetic acids,
Environmental araugus Lounty (WNDNKEL tqtal.trlhalomethana,
Laboratory Drinking only) giardia,
Water cryptosporidium,

heterotrophic bacteria

Sources of potable water

within site perimeter Grabligud ® Monthly ® 12 ® Gross alphalbeta, H-3,
WNDNK UR pH, conductivity
Utility Room (EP-1) Reported in:
Potable Water Sorage
Tank : XS-I—Q?R Grabliquid* ® Annua ® 1 ® As, Ba Be Cd, Cr, Hg,

Ni, Sb, Se, Tl, cyanide,
® Also reported to fluoride
Cattaraugus County

* Sample for NOg (as total nitrate) is collected by the Cattaraugus County Health Department. Pb and Cu also are sampled at this site based upon
Cattaraugus County Health Department guidance.
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Sampling Rationale

WNDNK Series Site drinking water; generally according to DOE/EH-0173T, 5.10.1.2; 10 NYCRR, Part 5, Subpart 5-1
Potable-water sampling to confirm no migration of radiological and/or nonradiological contamination into the
site's drinking water supply. Sampling at WNDNKMS, WNDNKMP, and WNDNKEL was reduced from monthly
to every third month on a rotating basis at the end of the 1st quarter of 2003.

WNDNKM S Potable water sampled at the maintenance shop in order to monitor a point that is at an intermediate distance
from the point of potable water generation and that is used heavily by site personnel.

WNDNKM P Same rationale as WNDNKM S but sampled at the break room sink in the main plant.

WNDNKEL Potable water sampled at the Environmental Laboratory. Disinfectant by-products are sampled at WNDNKEL,
the furthest location from the entry point (WNDNKUR).

WNDNKUR Sampled at the utility room potable water storage tank before the site drinking water distribution system. Sample
location is entry point EP-1.

n Sampling locations are within the site facilities and are not detailed on figures.
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2003 Monitoring Program

Environmental Surveillance

On-Site Groundwater

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling

Type/Medium

Collection
Frequency

Total Annual
Sample Collections

Analyses Performed/
Composite Frequency

Low-Level Waste
Treatment Facility
(SSWMU #1)

103
104 C
105C
106
107
108
110
111
116 U
8604 C
8605

Miscellaneous Small
Units
(SSWMU #2)

201 U
204
205
206 C
208

Liquid Waste
Treatment System
(SSWMU #3)

301 B
302 U

Groundwater monitoring
points around site super

solid waste management
units (SSWMUs)

Reported in:

® ASER
® Quarterly Ground-
water Reports

of sampled
water

Grab liquid ®

Direct fidd ®
measurement

4 times per
year
(generally)*

Each sampling ®
event*

® Grossalpha, gross
beta, H-3 *

4 each wdll
(generally)*

Twice each
sampling
event

® Conductivity, pH

NOTE: “U” designates upgradient, “B” designates background, and “C" designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See p. E-3 for a summary listing of all monitored analytes and Table E-1
(Appendix E [p. E—4C]) for alisting of analytes monitored at each location. See Appendix E™ for results from each location.
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Sampling Rationale

On-Site DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

Groundwater
The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wellssituated hydraulically upgradient (background) and downgradient of SSWM Us allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

SSWMU #1 Low-level waste treatment facilities, including four active lagoons — lagoons 2, 3, 4, and 5 — and an inactive, filled-
in lagoon — lagoon 1.

SSWMU #2 Miscellaneous small units, including the sludge pond, the solvent dike, the paper incinerator, the equalization basin,
and the kerosene tank.

SSWMU #3 Liquid waste treatment system containing effluent from the supernatant treatment system.

n Sampling locations are shown on Figures A-6 and A-7 (pp. A-6 and A-7).
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2003 Monitoring Program
Environmental Surveillance

On-Site Groundwater

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
HLW Sorage and
Processing Tank
(SSWMU #4)
401 B
402 U
403 U
405 C
406
408
409
M aintenance Shop Groundwater monitoring |  Grab liquid ® 4times per ® 4 each wdll ® Grossalpha, gross
Leach Field points around site super year (generally)* beta, H-3 *
(SSWMU #5) solid waste management (generaly)*
units (SSWMUs)
501 U
502 Reported in: Direct fidd ® Eachsampling ®  Twice each ® Conductivity, pH
measurement event* sampling event
;tow-Levzl Waste e ASER of sampled
orage Area .
(S0 0 Quney S| vt
602A
604
605
8607 U
8609 U

Chemical Process
Cell Waste Sorage
Area

(SSWMU #7)

704
706 B
707 C

NOTE: “U” designates upgradient, “B” designates background, and “C" designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See p. E-3 for a summary listing of all monitored analytes and Table E-1
(Appendix E [p. E—4C]) for alisting of analytes monitored at each location. See Appendix E™ for results from each location.
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Sampling Rationale

On-Site
Groundwater

SSWMU #4

SSWMU #5

SSWMU #6

SSWMU #7

DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wellssituated hydraulically upgradient (background) and downgradient of SSWM Us allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

High-level waste storage and processing area, including the high-level radioactive waste tanks, the supernatant
treatment system, and the vitrification facility.

Maintenance shop sanitary leach field, formerly used by NFSand the WV DP to process domestic sewage generated by
the maintenance shop.

Low-level waste storage area; includes metal and fabric structures housing low-level radioactive waste being stored for
future disposal.

Chemical process cell (CPC) waste storage area, which contains packages of pipes, vessels, and debris from
decontamination and cleanup of the chemical process cell in the former reprocessing plant.

n Sampling locations are shown on Figures A-6 and A-7 (pp. A-6 and A-7).
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2003 Monitoring Program
Environmental Surveillance

On-Site Groundwater

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

Construction and
Demolition Debris
Landfill (CDDL)
(SSWMU #8)
801 U
802
803
804
8603 U
8612

Groundwater monitoring | Grab liquid ® 4 timesper 4 each well ® Grossalpha, gross
NRC-Licensed points around site super year (generally)* beta, H-3*
Disposal Area (NDA) solid waste management (generally)*
(SSWMU #9) units (SSWMUs)
901 U Reported in: Direct fidld ®  Each sampling ® Twice each ®  Conductivity, pH
902 U measurement event* sampling
903 * ASER of sampled event
906 ® Quarterly Ground- water
908 U water Reports
909
910
8610
8611
NDATR
IRTS Drum Cell
(SSWMU #10)
1005 U
1006
1007
1008b B
1008c B
Remote-Handled Groundwater monitoring | Grab liquid ® 4 times per 4 each well ® Grossapha, gross
Waste Facility points around the new year beta, H-3*
(Not in a SSAMU) RHWF**
1301 U Reported in:
1302 U Direct fidld ® Each sampling®  Twice each ® Conductivity, pH
1303 ® ASER measurement event sampling
1304 ® Quarterly Ground- of sampled event

water Reports water

NOTE: “U” designates upgradient, “B” designates background, and “C" designates crossgradient wells. The remainder are downgradient.

* Sampling frequen%and analytes vary from point to point. See p. E-3 for a summary listing of all monitored analytes. See Table E-1
4

(Appendix E [p. E-

1) for alisting of analytes monitored at each location. See Appendix E

for results from each location.

** These wells were installed in August 2003 and sampling initiated during the fourth quarter of 2003 (September 2003).
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Sampling Rationale

On-Site
Groundwater

SSWMU #8

SSWMU #9

SSWMU #10

Remote-Handled
Waste Facility

DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wellssituated hydraulically upgradient (background) and downgradient of SSWM Us allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

The construction and demolition debris landfill (CDDL); used by NFS and the WV DP to dispose of nonhazardous and
nonradioactive materials.

The NRC-licensed disposal area (NDA); contains radioactive wastes generated by NFS and the WVDP. The NDA is
bounded on its downgradient (northwest and northeast) perimeters by the interceptor trench, which is sampled at
monitoring point NDATR.

The integrated radioactive waste system (IRTS) treatment drum cell; stores cement-stablized low-level radioactive
waste.

Establish pre-operational basdine groundwater conditions in the area of the newly constructed remote-handled waste
facility (RHWF). Monitor groundwater in the vicinity of the RHWF.

n Sampling locations are shown on Figures A-6 through A-8 (pp. A-6 through A-8).
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On-Site Groundwater and Seeps

2003 Monitoring Program
Environmental Surveillance

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
State-Licensed B
Disposal Area
(SSWMMU #11)*
1101a U
1101b U
1101c U
1102a
1102b . - .
1103a Groundwater monitoring | Grabliqud ® Semiannual ® 2 each well ® Gross alphalbeta, H-3,
1103b points around site super pH, conductivity,
1103c so!id waste management turbidity
1104a units (SSWMUSs)
1104b . _—
1104c Reported in: Grabliquid ® Annual ®  1eachwell ® Gammascan, beta-
1105a emitters (C-14, Sr-90,
1105b ® ASER Tc-99, 1-129), VOCs
1106a U
1106b U
1107a
1108a U
1109a U
1109 U
1110a
1111a |
Groundwater seepage Grabligid ® Semiannual ® 2 each seep ® Gross alphalbeta, H-3,
North Plateau Seeps points along the (Quarterly at (4 at GSEEP) and VOCsat GSEEP
(Not in an SSAMVIU) northeastern edge of the GSEEP) and SP12)
north plateau
GSEEP
SPo4 ep in:
SPO6 Reported In: Direct fidd ® Semiannualat ® 2 at SP12 ® pH, conductivity
SP11 ® ASER measurement SP12 (4 at GSEEP)
SP12 * Quarterly Groundwater [ Of sampled (Quarterly at
Reports water GSEEP)
Miscellaneous Well points down-
well Points g;%d;ﬁ':fg;g;ﬁga”aﬁl 4| Crebliqid ® Annua | ® 1eachwdl ® Grossaphabeta,
(Not in an SSAVMU) aravel unit background &%ulars)ter y at (4 at NB1S) H-3
well
WP-A ) i
WP-C . Direct fidd ® Annual ® 1 each well pH, conductivity
WP-H Reported in: measurement (Quarterly at (4 at NB1S)
of sampled NB1S)
NB1S © ASER water

(Former Background
Wall)

® Quarterly Groundwater
Reports

NOTE: “U” designates upgradient, “B” designates background, and “C" designates crossgradient wells. The remainder are downgradient.

* SSWMU #11 is sampled by NY SERDA under a separate program.
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Sampling Rationale

On-Site
Groundwater

SSWMU #11

North Plateau
Seeps

DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wells situated hydraulically upgradient (background) and downgradient of SSWMUs allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

The New York State-licensed disposal area (SDA) was operated by NFS as a commercial low-level disposal facility; it
also received wastes from NFS reprocessing operations.

Monitor groundwater emanating from the ground surface along the edge of the site's north plateau.

Well Points Monitor groundwater of known subsurface contamination in the north plateau area. All well points are downgradient
of the main plant.

WNWNB1S Former background well on the north plateau.

n Sampling locations are shown on Figures A-6 through A-8 (pp. A-6 through A-8).
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2003 Monitoring Program
Environmental Surveillance

Off-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Timed ® Wesekly ® 52 weekly ® Monthly composite for
continuous samples gross alpha/beta, H-3
composite composited to 12
liquid
Weekly samples ® Quarterly composite for
composited to 4 gamma isotopic, C-14,
Sr-90, Tc-99, 1-129, U-232,
U-233/234, U-235/236,
Unrestricted surface U-238, totd U, Pu-238,
water, background Pu-239/240, Am-241
WFBCBKG* Renorted in: Grab liquid ® Monthly ® 12 ® Hardness(Caand Mg)
Buttermilk Creek Near Grabliguid ® Semiannua** ® 2 ® Temperature (field), pH
Fox Valley e MTAR (field), dissolved
(Background) e ASER oxygen (field), TOX,
* Reported to oil and grease
NYSERDA 24-hour  ® Semiannua** ® 2 ® TSS, TDS, NPOC, NHg
timed (asN), NOgz(as N),
continuous NO, (as N), bromide,
composite fluoride, chloride,
sulfate, total sulfide,
surfactant (as LAS),
alpha-BHC, B, Ba, Co,
Fe, Na, Mn, Sb, Ti, TI,
V, dissolved Al, As, Cd,
Cr, Cu, Hg (method
| | 1631), Ni, Pb, Se, Zn
Timed ® Wely ® 52 weekly ® Monthly composite for
continuous samples gross alpha/beta, H-3
composite composited to 12
liquid
Weekly samples ® Quarterly composite
composited to 4 for gamma isotopic,
Sr-90, Tc-99
WEBCTCB* Re;t.rl.cted surface waters | Grab liquid ® Monthly ® 12 ® Hardness (Caand Mg)
Butter milk Creek receiving plant effluents o ) )
Grab liquid ® Semiannua** ® 2 ® Temperature (field), pH
Upstream of Reported in: (field), dissolved
ggnﬂumcewctheek oxygen (field), TOX,
ttaraugus Creek at i
Thomas gorners Road ¢ MTAR o g
* ASER 24-hour ® Semiannua** ® 2 ® TSS, TDS, NPOC, NH5
timed (asN), NOgz(as N),
continuous NO, (as N), bromide,
composite fluoride, chloride,
sulfate, total sulfide,
surfactant (as LAS),
apha-BHC, B, Ba, Co,
Fe, Na, Mn, Sb, Ti, TI,
V, dissolved Al, As, Cd,
Cr, Cu, Hg (method
| 1631), Ni, Pb, Se, Zn

* Monthly composites are also sent to NYSDOH.
** Semiannual samples collected when points WNSP0O01 and WNSP0O7 are discharging.
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Sampling Rationale

WFBCBKG

WFBCTCB

DOE/EH-0173T, 5.10.1.1; 6 NYCRR, Part 702-704

Monitors background conditions of Buttermilk Creek upstream of the WV DP; allows for comparison to
downstream conditions. Monitoring for nonradiological parameters performed during discharges from WNSP001
and WNSPO007 for comparison with downstream conditions.

The parameter list for nonradiological analyses was modified in 2003 from a groundwater-oriented program to a
surface-water-oriented program. Analyses were added to ensure compliance with New York State Water Quality
Standards for Class C Waters.

The monitoring program on the facing page was put into effect at the end of the 1st quarter of 2003, in March.
DOE/EH-0173T, 5.10.1.1; 6 NYCRR, Part 702-704

Buttermilk Creek is the surface water that receives all WVDP effluents. WFBCTCB monitors the potential
influence of WVDP drainage into Buttermilk Creek upstream of Buttermilk Creek’s confluence with Cattaraugus
Creek. Monitoring for nonradiological parameters performed during discharges from WNSP0O01 and WNSP0O7 for
comparison with New York State ambient water quality standards (6 NYCRR, Part 702—704).

The parameter list for nonradiological analyses was modified in 2003 from a groundwater-oriented program to a
surface-water-oriented program. Analyses were added to ensure compliance with New York State Water Quality
Standards for Class C Waters.

Technetium-99 analysis was added on a quarterly basis at the beginning of the 2nd quarter of 2003.

The monitoring program on the facing page was put into effect at the end of the 1st quarter of 2003, in March.

n Sampling locations are shown on Figure A-3 (p. A-3).
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2003 Monitoring Program

Environmental Surveillance

Off-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Unrestricted surface
WFBIGBR water, background
Cattaraugus Creek at
Bigelow Bridge Reported in: Grabliquid ® Monthly  ® 12 ® Gross aphalbeta, H-3,
(Background) Sr-90, gamma isotopic,
* MTAR pH
® ASER
Unrestricted surface Timed ® Weekly ® 5 ® Gross aphalbeta, H-3,
waters receiving plant continuous pH
WFFELBR* effluents composite
Cattaraugus Creek at liquid Weekly samples ® Flow-weighted
Felton Bridge Reported in: composited to 12 monthly composite
for gross aphal/beta,
* MTAR H-3, Sr-90, and
® ASER gamma isotopic
Weekly samples ® Quarterly composite
| | composited to 4 for Tc-99
* Monthly composites are also sent to NYSDOH.
B-37
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Sampling Rationale

WFBIGBR DOE/EH-0173T, 5.10.1.1

Monitors background conditions of Cattaraugus Creek at Bigelow Bridge, upstream of the WV DP; allows for
comparison to downstream conditions.

WFFELBR DOE/EH-0173T, 5.10.1.1

Because Buttermilk Creek empties into Cattaraugus Creek, WFFELBR monitors the potential influence of WVDP
drainage into Cattaraugus Creek directly downstream of the Cattaraugus Creek confluence with Buttermilk Creek.
Technetium-99 analysis was added on a quarterly basis at the beginning of the 2nd quarter of 2003.

n Sampling locations are shown on Figure A-3 (p. A-3).
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2003 Monitoring Program
Environmental Surveillance

Off-Site Drinking Water

Sample Location
Code

Monitoring/Reporting
Requirements

Type/Medium

Collection
Frequency

Total Annual
Sample Collections

Sampling Analyses Performed/

Composite Frequency

WFWEL Series:
WElIsOutsidethe
VWNYNSC Perimeter But
Near the WWVDP

WFWELO1
3.0 kmWest-Northwest

WFWELO02
1.5 km Northwest

WFWELO3
3.5 km Northwest

WFWEL04
3.0 km Northwest

WFWELO05
2.5 km Southwest

WFWELO06
(Background)
29 km South

WFWELOQ7
4.4 km North-Northeast

WFWELO08
2.5 km East-Northeast

WFWELO09
3.0 km Southeast

WFWEL10
7.0 km North

Drinking water supply;
groundwater near
facility*

Reported in:

* MTAR
® ASER

® Gross alphalbeta, H-3,
Sr-90, gamma isotopic,
pH, conductivity

Grab liquid ®  Annual ®  1leachlocation

* No drinking water wells are located in hydrogeological units affected by site activity.
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Sampling Rationale

Off-Site DOE/EH-0173T, 5.10.1.2

Drinking Water

WFWEL Series Eight of the ten listed off-site private residential drinking water wells represent the nearest unrestricted uses of
groundwater close to the WVDP. The ninth sample (WFWEL 10) is taken from a public water supply from deep
wells. The tenth drinking water well, WFWELO06, is located 29 kilometers south of the Project and is considered a
background drinking water source.

Strontium-90 analysis was added on an annual basis during 2003.

n Sampling locations are shown on Figures A-9, A-12, and A-13 (pp. A-9, A-12, and A-13).
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2003 Monitoring Program
Environmental Surveillance

Off-Site Air
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
AFFXVRD
3.0 km South-Southeast
at Fox \all
& Continuous ® Weekly ® 52 each location ® Gross al pha/beta, flow
AFTCORD air
3.7 km North-Northwest particulate
at Thomas Corners filter )
Road Wekly filters ~ ® Quarterly composite
composited to 4 for Sr-90, gamma
AFRT240* each location isotopic, flow
2.0 km Northeast on
Route 240 In addition, quarterly
composite at
AFSPRVL
9.4 km North at . AFRSPRD and
Springville Air samples around AFGRVAL for
WNYNSC perimeter and U-232, U-233/234,
AFWEVAL background U-235/236, U-238,
6.2 km South-Southeast total U, Pu-238,
at est Valley Reported in: Pu-239/240, Am-241
AFNASHV e MTAR
39.8 kmW\est at Mllage .
of Nashville, Town of ® ASER Continuous ®  Weekly ® 52 each location ® H-3, flow
Hanover (Background) desiccant
column for
AFBOEHN water vapor
2.3 km Southwest on ;
collection at
Dutch Hill Road AFRSPRD and
AFRSPRD AFGRVAL
1.5 km Northwest on
Rock Springs Road
AFGRVAL Continuous ® Monthly ® 12 composited to ® Quarterly composite

30.9 km South at Great
Valley (Background)

AFBLKST

Bulk Sorage Ware-
house 2.2 km East-
Southeast at Buttermilk
Road

* Filter from duplicate sampler sent to NY SDOH.
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Sampling Rationale

AFFXVRD DOE/EH-0173T, 5.7.4

AFTCORD

AFRT?240 Air samplers put into service by NFS as part of the site's original monitoring program at perimeter locations
chosen to obtain data from places most likely to provide highest concentrations. Choice of location based on
meteorological data.

AFSPRVL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler located on private property in a hearby community within 15 kilometers of the site
(north).

AFWEVAL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler located in a nearby community within 15 kilometers of the site (southeast).

AFNASHV DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler considered representative of natural background radiation. Located 39.8 kilometers west
of the site (upwind) on privately owned property.
Sampling at this location was discontinued after the 1st quarter of 2003 (March).

AFBOEHN DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Perimeter location chosen to obtain data from the place most likely to provide the highest elevated release
concentrations. AFBOEHN is located on NY SERDA property at the perimeter. Choice of location based on
meteorological data.

AFRSPRD DOE/EH-0173T, 5.7.4
Perimeter location chosen to obtain data from the place most likely to provide the highest ground-level release
concentrations. AFRSPRD is on WNYNSC property outside the main plant operations fenceline. H-3 and 1-129
are sampled here because the sampling trains were easy to incorporate and the location was most likely to receive
effluent releases. Choice of location based on meteorological data.

AFGRVAL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler considered representative of natural background radiation. Located on privatedly owned
property 30.9 kilometers south of the site (typically upwind). H-3 and 1-129 sampled here also.

AFBLKST DOE/EH-0173T, 5.7.4
Off-site monitoring of bulk storage warehouse, near the site perimeter.

n Sampling locations are shown on Figures A-5, A-12, and A-13 (pp. A-5, A-12, and A-13).
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2003 Monitoring Program
Environmental Surveillance

Fallout, Sediment, and Soil

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
AFDHFOP
2.3 km Southwest
AFEXFOP Collection of fallout
3.0 km South-Southeast partl.cglat.&e and
precipitation around the
AFTCFOP WNYNSC perimeter Integrated  ®  Monthly ®  12eachlocation ® Grossalphalbeta, H-3,
3.7 km North-Northwest precipitation pH, gamma isotopic,
Reported in: volume
AF24FOP
2.0 km Northeast * MTAR
® ASER
ANRGFOP
Rain Gauge On-Site
Long-term fallout Surfaceplug ®  Annual ® leachlocation ® Grossadphabeta,
accumulation composite gamma isotopic, Sr-90,
SF Soil Series oil Pu-238, Pu-239/240,
Surface Soil at Each of . Am-241
9 Air Samplers Reported in: In addition at SFRSPRD,
SFBOEHN, and
* MTAR SFGRVAL: U-232,
| ®* ASER | U-233/234, U-235/236,
— — U-238, and total U
SFCCSED
Cattaraugus Creek at
Felton Bridge
SFSDSED
Cattaraugus Creek at
Springville Dam <ed
Deposition in iment . .
SFBISED downstream of facility SGerdab stream ®  Annual (Split ®  Leachlocation  ®  Gross aphalbeta,
Cattaraugus Creek at effluents iment SFSDSED and gamma isotopic, Sr-90,
Bigelow Bridge SFBCSED with U-232, U-233/234,
(Background) Reported in: NY SDOH) U-235/236, U-238,
SFTCSED total U, Pu-238,
Buttermilk Creek at * MTAR Pu-239/240, Am-241
Thomas Corners Road * ASER
SFBCSED
Buttermilk Creek at Fox
Valley Road
(Background)
ge'\'né)-”'ate Soi Surface soil correspond- | Surfaceplug ®  Annual ®  leachlocation ® Grossalphabeta, gamma
' ing to site drainage paths| or grab isotopic, Sr-90, U-232,
SNSW74A may be partaly. U238, 103 U, Pur238
(Near WNSW74A) composed of sediments. PL239 /240, and Amr2211,
. Al, Sh, As, Ba, Be, Cd, Ca,
Mn, Hg, Ni, K, Sg, Ag,
[ ]
SNSP006 MTAR Na, Tl, V, Zn
® ASER
(Near VWNSPOO06) | |
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Sampling Rationale

AFDHFOP DOE/EP-0023, 4.7

AFFXFOP

AFTCFOP Collection of fallout particles and precipitation around the site perimeter at established air sampling locations:
AF24FOP AFDHFOP (Dutch Hill at Boehn Road), AFFXFOP (Fox Valley Road), AFTCFOP (Thomas Corners), AF24FOP

(Route 240). Indicates short-term effects.

ANRGFOP Fallout particles and precipitation collected on-site by the Environmental Laboratory at the rain gauge. Indicates
short-term effects.

SF Soil Series DOE/EH-0173T, 5.9.1
Off-site soils collected at air sampling locations: SFWEVAL (West Valley), SFFXVRD (Fox Valley Road), SFSPRVL
(Springville), SFTCORD (Thomas Corners), SFRT 240 (Route 240), SFBOEHN (Boehn Road-Dutch Hill), SFGRVAL
(Great Valley), SFRSPRD (Rock Springs Road), and SFBLK ST (bulk storage warehouse): Collection of long-term
fallout data at established air sampler locations via soil sampling.

SFCCSED DOE/EH-0173T, 5.12.1

Sediment deposition in Cattaraugus Creek at Felton Bridge. Location is the first point of public access to Cattaraugus
Creek downstream of its confluence with Buttermilk Creek.

SFSDSED DOE/EH-0173T, 5.12.1
Sediment deposition in Cattaraugus Creek at Springville Dam. Reservoir provides ideal settling and collection location
for sediments downstream of the Buttermilk Creek confluence with Cattaraugus Creek. Located downstream of
SFCCSED.

SFBISED DOE/EH-0173T, 5.12.1

Sediment deposition in Cattaraugus Creek at Bigelow Bridge. Location is upstream of the Buttermilk Creek confluence
with Cattaraugus Creek and serves as the Cattaraugus Creek background location.

SFTCSED DOE/EH-0173T, 5.12.1

Sediment deposition in Buttermilk Creek at Thomas Corners immediately downstream of all facility liquid
effluents.

SFBCSED DOE/EH-0173T, 5.12.1
Sediment deposition in Buttermilk Creek upsteam of facility effluents (background).

SN Soil Series  DOE/EH-0173T, 5.9.1.
On-site soil. (Samples may be partially composed of sediments.) SNSW74A (surface soil near WNSW74A),
SNSWAM P (surface soil hear WNSWAM P), and SNSP006 (surface soil near WNSPO006): Locations to be

specifically defined by geographic coordinates. Correspond to site drainage pattern flows (i.e., most likely area of
radiological deposition/accumulation).

n Sampling locations are shown on Figures A-2 through A-5, A-12, and A-13 (pp. A-2 through A-5, A-12, and A-13).
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2003 Monitoring Program
Environmental Surveillance

Off-Site Biological

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
BFFCATC
Fish From Cattaraugus
Creek Downstream of
Its Confluence With Indivi ® . ® . ® . .
Butter milk Creek ndividual Semiannual 10 fish each Gamma isotopic and
Fish in waters up- and cpllecgon, (samples at location S|'-9Q in edible
BEECATD downstream of facility biological BFFCATC portions of each
; and individual fish, %
Fish From Cattaraugus effluents BEECTRL moisture '
Creek Downstreamof the shared with
Springville Dam Reported in: NY SDOH)
BFFCTRL * MTAR
Control Fish Sample * ASER Annual ®  10fish ®  Gamma isotopic and
From Nearby Stream (BFFCATD Sr-90in edible
Not Affected by the only) portions of each
WDP (7 kmor More individual fish, %
Upstream of Site moisture
Effluent Point;
Background)
g';'\:l; E;?n Milk from animals
3.8 kmNorth-Northwest | foraging at locations
near the facility
BEMCTLS perimeter and at Grab ® Monthly ®  12monthly ® Quarterly composite
Control Location 25 km background sites biological (samples at sample;_ for gamma isotopic,
South (Background) BFMREED composited .to H-3, Sr-90, and 1-129
Reported in: shared with 4 each location
BFMCTLN NYSDOH)
Control Location 30 km * MTAR
North (Background) ® ASER
BFEMWIDR Milk from animals
Dairy Farm foraging near the site
3.0 km Southeast perimeter Grab ® Annua ®  1leach ® Gamma isotopic, H-3,
. biological location Sr-90, and 1-129
BEMSCHT Reported in:
Dairy Farm
4.8 km South ®* MTAR
® ASER
B-45
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Sampling Rationale

BFFCATC DOE/EH-0173T, 5.11.1.1

BFTCATD
Radioactivity may enter a food chain in which fish are a major component and are consumed by the local
population.

BFFCTRL Contral fish sample; provides background data for comparison with data from fish caught downstream of facility
effluents.

BFMREED DOE/EH-0173T, 5.8.2.1

BFMCTLS

BFMCTLN Milk is consumed by all age groups and is frequently the most important food that could contribute to the

BFMW!IDR radiation dose. Dairy animals pastured near the site allow adequate monitoring. Control milk samples are collected

BFMSCHT far from the site to provide background data for comparison with data from near-site milk samples. Sampling at
the northern background location (BFMCTLN) was discontinued at the end of the 1st quarter of 2003, in March.

n Sampling locations are shown on Figures A-9, A-12, and A-13 (pp. A-9, A-12, and A-13).
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2003 Monitoring Program
Environmental Surveillance

Off-Site Biological

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Fruit and vegetables
BFVNEAR* grown near facility
Nearby Locations perimeter, downwind if Grab ® Annual ®  3each (splitwith ® Gammaisotopic and
possible, and at back- biological (at harvest) NY SDOH) Sr-90 analysis of
BFVCTRL* ground locations (fruits and edible portions, H-3 in
Remote Locations (16 _ vegetables) free moisture, %
km or More From Reported in: moisture
Facility; Background)
* MTAR
® ASER
BFBNEAR Meat (beef foraging
Beef Animal From near facility perim-
Nearby Farmin eter, downwind if
Downwind Direction possible, and a Grab ® Semianud ® 2eachlocation @® Gamma isotopic and
background location) biological Sr-90 analysis of
BFBCTRL meat, H-3 in free
Beef Animal From Reported in: moisture, % moisture
Control Location 16 km
or More From Facility * MTAR
(Background) * ASER
[ B Individuaik ® Annual, during ® 3 ® Gamma isotopic and
BFDNEAR Venison (deer foraging collection, hunting season Sr-90 analysis of
Deer inMcinity of the near facility perimeter biological (BFDNEAR meat, H-3 in free
Site and at background sample split moisture, % moisture
locations) with NYSDOH)
BFDCTRL
Control Deer 16 kmor Reported in: Duringyear as ® 3 ® Gamma isotopic and
More From the Facility available Sr-90 analysis of
(Background) ® MTAR (BFDCTRL meat, H-3 in free
® ASER sample split moisture, % moisture
| | with NY SDOH)

* Near-site and control corn, apple, and bean samples are identified specifically as follows: corn = BFVNEAC and BFVCTRC; apples =
BFVNEAAF and BFVCTRA; beans=BFVNEAB and BFVCTRB.
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Sampling Rationale

BFVNEAR DOE/EH-0173T, 5.8.2.2
Fruits and vegetables (corn, apples, and beans or leafy vegetables, if available) collected from areas near the site.
These samples are collected, if possible, from areas near the site predicted to have worst-case downwind
concentrations of radionuclides in air and soil. Sample analysis reflects steady state/chronic uptake or contamination
of foodstuffs as a result of site activities. Possible pathway directly to humans or indirectly through animals.

BFVCTRL DOE/EH-0173T, 5.8.2.2
Fruits and vegetables collected from an area remote from the site. Background fruits and vegetables collected for
comparison with near-site samples. Collected in area(s) of no possible site effects.

BFBNEAR DOE/EH-0173T, 5.8.2.3
Beef collected from animals raised near the site and foraging downwind of the site in areas of maximum probable
effects. Following the rationale for vegetable matter collected near the site (BFVNEAR), edible flesh portion of beef
animals is analyzed to determine possible radionuclide content passable directly to humans.

BFBCTRL DOE/EH-0173T, 5.8.2.3
Beef collected from animals raised far from the site. Background beef collected for comparison with near-site
samples. Collected in area(s) of no possible site effects.

BFDNEAR DOE/EH-0173T, 5.8.3
Venison from near-site deer. Samples are taken from deer killed in collisions with vehicles. Sample rationale is similar
to BFBNEAR.

BFDCTRL DOE/EH-0173T, 5.8.3
Venison from deer living far from the site. Background deer meat collected for comparison with near-site samples.
Collected in area(s) of no possible site effects.

n Sampling locations are shown on Figures A-9, A-12, and A-13 (pp. A-9, A-12, and A-13).
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2003 Monitoring Program
Environmental Surveillance

Off-Site Direct Radiation

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

DFTLD Series — B
Thermol uminescent
Dosimetry (TLD)
Off-Ste:

#1-#16

Each of 16 Compass
Sectors at Nearest
Accessible Perimeter
Point

#17

“5 points’ Landfill
19.6 km Southwest
(Background)

#20
1,500 m Northwest

(Downwind Receptor) Direct radiation

around facility Integrating ® Quarterly ~®  TLDcadsaa ® Quarterly gamma
#21 TLD each of 23 radiation exposure
Springville Reported in: locations

9.4 km North collected 4

* MTAR times per year

#22 * ASER
West Valley

6.2 km South-Southeast

#23

Great Valley
30.9 km South
(Background)

#37

Nashville

39.8 km Northwest
(Background)

#41

Sardinia-Savage Road
15.5 km Northeast
(Background) - L
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Sampling Rationale

Direct Radiation DOE/EH-0173T, 5.5; DOE/EP-0023, 4.6.3

Off-Site
TLDs offer continuous integrated environmental gamma-ray monitoring and have been deployed systematically
about the site. Off-site TLDs are used to verify that site activities have not adversely affected the surrounding

environs.

An annual high-pressure ion chamber (HPIC) gamma radiation measurement was completed at all locations in order
to confirm TLD measurements.

Sampling at redundant background locations #17, #37, and #41 was discontinued in March 2003.

n Sampling locations are shown on Figures A-11 through A-13 (pp. A-11 through A-13).
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2003 Monitoring Program
Environmental Surveillance

On-Site Direct Radiation

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/

Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

DNTLD Series B B

Thermol uminescent

Dosimetry (TLD)

On-Site:

#18, #19, #33

At Three Corners of the

SDA

#24, #26-#32, #34 Direct radiation

9 TLDSat the Security around facility Integrating ® Quarterly ® TLD cards at ® Quarterly gamma

Fence Around the Site TLD each of 20 radiation exposure

Reported in: i

#35, #36, #38-#40 L%ff‘;fgds A

5 TLDs On-Site Near * MTAR .
: times per year

Operational Areas e ASER

#25

Rock Springs Road
500 m North-Northwest
of the Plant

#42
SDA T-1 Building

#43
SDA west Perimeter
Fence
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Sampling Rationale

Direct Radiation DOE/EH-0173T, 5.4 and 5.5

On-Site
On-site TLDs monitor waste management units and verify that the potential dose rate to the general public (i.e., at
Rock Springs Road) is below 100 mrem/year (1 mSv/year) from site activities.

An annual high-pressure ion chamber (HPIC) gamma radiation measurement is completed at all locations in order to
confirm TLD measurements.

Potential TLD sampling locations are continually evaluated with respect to site activities.

n Sampling locations are shown on Figure A-10 (p. A-10).

VWWDP Annual Ste Environmental Report Calendar Year 2003



This page intentionally left blank

VWWDP Annual Ste Environmental Report Calendar Year 2003



Appendix C-1

Summary of Water Limits, Guidelines, and Standards

Collecting a Sample at a WVDP Stream Sampling Location
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Table C-1A
West Valley Demonstration Project State Pollutant Discharge Elimination
System (SPDES) Sampling Program

Outfall Par ameter Daily Maximum Limit* Sample Frequency

001 (Processand Storm  Flow Monitor 2 per discharge

Wastewater) Aluminum, total 14.0mg/L 2 per discharge
Ammonia(NH,) Monitor 2 per discharge
Arsenic, dissolved 0.15mg/L 2 per discharge
BOD, 10.0mg/L 2 per discharge
Iron, total Monitor 2 per discharge
Zinc, total recoverable 048 mg/L 2 per discharge
Suspended solids 45.0mg/L 2 per discharge
Cyanide, anenableto chlorination 0.022mg/L 2 per discharge
Settleable solids 0.30mL/L 2 per discharge
pH (range) 6.5-85 2 per discharge
Oil and grease 15.0mg/L 2 per discharge
Sulfate(as S) Monitor 2 per discharge
Sulfide, dissolved 04mg/L 2 per discharge
Manganesg, total 2.0mg/L 2 per discharge
Nitrate (asN) Monitor 2 per discharge
Nitrite (asN) 0.1mg/L 2 per discharge
Chromium, total recoverable 0.3mg/L 2 per discharge
Chromium, hexavalent, total recoverable 0.011mg/L 2 per discharge
Cadmium, total recoverable 0.002mg/L 2 per discharge
Copper, tota recoverable 0.030mg/L 2 per discharge
Copper, dissolved Monitor 2 per discharge
Lead, total recoverable 0.006 mg/L 2 per discharge
Nickel, total recoverable 0.14mg/L 2 per discharge
Dichlorodifluoromethane 0.01mg/L annual
Trichlorofluoromethane 0.01mg/L annual
3,3-dichlorobenzidine 0.01mg/L 2 per discharge
Tributyl phosphate 32mg/L 2 per discharge
Vanadium, total recoverable 0.014mg/L 2 per discharge
Cobalt, total recoverable 0.005mg/L 2 per discharge
Sdlenium, total recoverable 0.004 mg/L 2 per discharge
Hexachlorobenzene 0.02mg/L 2 per discharge
Alpha- BHC 0.00001 mg/L 2 per discharge
Heptachlor 0.00001 mg/L 2 per discharge
Surfactants(asLAS) 04mg/L 2 per discharge
Xylene 0.05mg/L 2 per discharge
2-butanone 0.5mg/L 2 per discharge
Total dissolved solids Monitor 2 per discharge
Mercury, total 0.0002 mg/L 2 per discharge

* Daily average limitations are also identified in the permit but require only monitoring for all parameters except
total aluminum (daily average limit - 7.0 mg/L); suspended solids (daily average limit - 30.0 mg/L); BOD, for the
sum of outfalls 001, 007, and 008 (daily average limit - 5.0 mg/L); and ammonia for the sum of outfalls 001 and
007 (daily average limit - 1.49 mg/L).
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Table C-1A (concluded)
West Valley Demonstration Project State Pollutant Discharge Elimination
System (SPDES) Sampling Program

Outfall Parameter Daily Maximum Limit* Sample Frequency

001 (concluded) Barium 0.5mg/L annual
Antimony 1.0mg/L annual
Chloroform 0.3mg/L annual
Bis(2-ethylhexyl)phthal ate 1.6mg/L semiannual
4-Dodecene 0.6mg/L semiannual
Titanium 0.65mg/L semiannual
Bromide 50mg/L quarterly
Boron 2.0mg/L quarterly

01B (Internal Process  Flow Monitor weekly

M onitoring Point) Mercury, total 10.0pug/L 2 per month

007 (Sanitary and Flow Monitor 3 per month

Utility Wastewater) Ammonia(asNH,) Monitor 3 per month
BOD, 10mg/L 3 per month
Iron, total Monitor 3 per month
Salids, suspended 45.0mg/L 3 per month
Solids, settleable 0.3mL/L weekly
pH (range) 6.5-85 weekly
Nitrite (asN) 0.1mg/L 3 per month
Oil and grease 15mg/L 3 per month
Chlorine, total residual 0.1mg/L weekly
Chloroform 0.20mg/L annual

008 (French Drain Flow Monitor 3 per month

Wastewater) BOD, 50mg/L 3 per month
Iron, total Monitor 3 per month
pH (range) 6.5-85 3 per month
Cadmium, total recoverable 0.002mg/L 3 per month
Lead, total recoverable 0.006 mg/L 3 per month
Silver, tota 0.008mg/L annual
Zinc, total 0.100mg/L annual
Arsenic 0.17mg/L annual
Chromium 0.13mg/L annual

Sum of Outfalls001, Iron, total 0.30mg/L 3 per month

007, and 008 BOD, Monitor 3 per month

Sum of Outfalls001 Ammonia(asNH,) 21mg/L 3 per month

and 007

Pseudo-monitoring Solids, total dissolved 500 mg/L 2 per discharge

point (116)

* Daily average limitations are also identified in the permit but require only monitoring for all parameters except
total aluminum (daily average limit - 7.0 mg/L); suspended solids (daily average limit - 30.0 mg/L); BOD, for the
sum of outfalls 001, 007, and 008 (daily average limit - 5.0 mg/L); and ammonia for the sum of outfalls 001 and
007 (daily average limit - 1.49 mg/L).
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Table C-1B
New York Water Quality Standards and Guidelines®

Parameter Units ClassA ClassB | ClassC | ClassD ClassGA
Gross Alpha” pCi/L (uG/mL) | 15(1.5E-08) - - - 15 (1.5E-08)
GrossBeta® pCi/L (uG/mL) | 1,000 (1E-06) -- -- -- 1,000 (1E-06)
Tritium (H-3) pCi/L (uGi/mL) = 20,000 (2E-05) -- -- -- -
Strontium-90 pCi/L (uGi/mL) 8 (8E-09) - - - -
Alpha BHC mg/L 0.000002 0.000002 | 0.000002 | 0.000002 0.00001
Aluminum, Dissolved mg/L 0.10 0.10 0.10 -- --
Aluminum, Total mg/L -- -- -- - -
Ammonia, Total asN mg/L 0.09-21 0.09-21 | 00921 | 0.67-29 20
Antimony, Total mg/L 0.003 -- -- -- 0.003
Arsmic, Dissolved mg/L 0.050 0.150 0.150 0.340 --
Arsenic, Total mg/L 0.050 - - - 0.025
Barium, Total mg/L 1.00 -- -- -- 1.00
Beryllium, Total mg/L 0.003 d d -- 0.003
Bicarbonate Alkalinity (as CaCO,) mg/L - - - - -
Boron, Total mg/L 10.0 10.0 10.0 -- 1.00
Bromide my/L 2.00 - -- -- 2.00
Cadmium, Dissolved® mg/L - - - - -
Cadmium, Total mg/L 0.005 -- -- -- 0.005
Calcium, Total mg/L - - - - -
Carbonate Alkalinity (as CaCOs,) mg/L - - - - -
Chloride my/L 250 - -- -- 250
Chromium, Dissolved® mg/L - - - - -
Chromium, Total mg/L 0.05 - -- -- 0.05
Cobalt, Total" my/L 0.005 0.005 0.005 0.110 -
Conductivity Lmhos'cm@25°C - - - - -
Copper, Dissolved® mg/L - - - - -
Copper, Total mg/L 0.20 - -- -- 0.20
Cyanide mg/L 0.0052 0.0052 ' 0.0052 0.22 0.200
Dissolved Oxygen (minimum) mg/L 40 40 40 30 -
Fluoride® mg/L -- -- -- -- 15
Har dness mg/L - - - - -
I'ron and M anganese (sum) mg/L - - - - 0.500

-- No applicable guideline or reference standard available

Note: All water quality and metals standards are presented in mg/L (ppm) to provide consistency in comparisons.
3 Source: 6 NYCRR Parts 701-704; The most stringent applicable pathway (e.g., wildlife, aquatic, human health,
etc.) values are reported.

b Gross al pha standard includes radium-226, but excludes radon and uranium; however WW/DP results include
these isotopes.

¢ Gross beta standard excludes strontium-90 and al pha emitters, however WWDP resultsinclude these i sotopes.
4Beryllium standard for classes“B” and“ C” are based on stream hardness.

¢ Sandards for these constituents vary according to stream location hardness val ues.

fpH shall not be lower than 6.5 or the pH of natural groundwater, whichever islower, nor shall pH be greater than
8.5 or the pH of the natural groundwater, whichever is greater.

9 Applies to the sum of those organic substances which have individual human health water source standards listed
at 0.100 mg/L or lessin 6 NYCRR Part 703.5

h Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-1B (concluded)
New York Water Quality Standards and Guidelines®

Par ameter Units ClassA ClassB @ ClassC | ClassD ClassGA
Iron, Total mg/L 0.30 0.30 0.30 0.30 0.30
L ead, Dissolved® mg/L - - - - --
Lead, Total mg/L 0.050 -- -- -- 0.025
Magnesium, Total mg/L 35.0 - - - 35.0
Manganese, Total mg/L 0.30 - - - 0.30
Mercury, Dissolved mg/L 0.0000007 0.0000007, 0.0000007 0.0000007 --
Mercury, Total mg/L 0.0007 -- -- -- 0.0007
Nickel, Dissolved® mg/L - - - - -
Nickel, Total mg/L 0.10 -- -- -- 0.10
Nitrate-N mg/L 10.0 -- -- -- 10.0
Nitrate + Nitrite mg/L 10.0 10.0 10.0 10.0 10.0
Nitrite-N mg/L 0.10 0.10 0.10 - 1.00
NPOC? mg/L 0.10 - - - -
Oil & Grease mg/L -- -- -- -- -
pH U 6.5-8.5' 6585 | 6585 @ 6.0-95 6.5-8.5'
Potassium, Total mg/L -- -- -- -- --
Selenium, Dissolved mg/L 0.0046 0.0046 0.0046 -- --
Selenium, Total mg/L 0.01 -- -- -- 0.01
Silver, Total mg/L 0.05 -- -- -- 0.05
Sodium, Total mg/L - - - - 20.0
Solids, Settleable mg/L -- -- -- -- --
Solids, Total Dissolved mg/L 500 500 500 - 500
Solids, Total Suspended mg/L - - - - --
Sulfate mg/L 250 -- -- -- 250
Sulfide (undissociated form) mg/L 0.002 0.002 0.002 -- 0.050 (asHS)
Surfactants (asLAS) mg/L 0.04 0.04 0.04 - --
Thallium, Total” mg/L 0.0005 0.008 0.008 0.020 0.0005
Titanium, Total mg/L -- -- -- - --
TOX (total organic halides)® mg/L 0.10 - - - --
Vanadium, Total" mg/L 0.014 0.014 0.014 0.190 --
Zinc, Dissolved® mg/L - - - - -
Zinc, Total mg/L 2.00 -- -- -- 2.00

-- No applicable guideline or reference standard available

Note: All water quality and metals standards are presented in mg/L (ppm) to provide consistency in comparisons.
HS- Hydrogen sulfide

U - Sandard units

3 Source: 6 NYCRR Parts 701-704; The most stringent applicable pathway (e.g., wildlife, aquatic, human health,
etc.) values are reported.

b Gross al pha standard includes radium-226, but excludes radon and uranium; however WW/DP results include
these isotopes.

¢ Gross beta standard excludes strontium-90 and al pha emitters, however VWWDP resultsinclude these isotopes.
4Beryllium standard for classes“B” and“ C” are based on stream hardness.

¢ Sandards for these constituents vary according to stream location hardness val ues.

fpH shall not be lower than 6.5 or the pH of natural groundwater, whichever islower, nor shall pH be greater than
8.5 or the pH of the natural groundwater, whichever is greater.

9 Applies to the sum of those organic substances which have individual human health water source standards listed
at 0.100 mg/L or lessin 6 NYCRR Part 703.5

h Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-1C
New York Sate Department of Health/U.S. Environmental Protection Agency
MCLs, MCLGs, and Raw Water Sandards

. NYSDOH or b NYSDOH Raw Water

Parameter Units EPA MCL? EPAMCLG Standards®
GrossAlpha pCi/L (UCi/mL) 15 (1.5E-08)d 0 -
GrossBeta pCi/L (uCi/mL) 50 (5E-08)° 0 1,000 (1E-06)
Tritium (H-3) pCi/L (uCi/mL) 20,000 (2E-05) - -
Strontium-90 pCi/L (UCi/mL) 8 (8E-09) - 10 (1E-08)
Antimony, Total mg/L 0.006 0.006 --
Arsenic, Total mg/L 0.05 -- 0.05
Barium, Total mg/L 2 2 1
Beryllium, Total mg/L 0.004 0.004 -
Cadmium, Total mg/L 0.005 0.005 0.01
Chromium, Total mg/L 0.1 0.1 --
Conductivity umhos/'cm@25°C - - -
Cyanide mg/L 0.2 0.2 <0.1
E. Coli NA one positive sample 0 -
Fluoride mg/L 22 - 15
Free Resdual Chlorine mg/L 0.02 (min) 4.0 (max) - -
Haloacetic Acids -Five (5) mg/L 0.060 - -
Iron, Total mg/L 0.3 -- --
Mercury, Total mg/L 0.002 0.002 0.005
Nickd, Total mg/L -- -- --
Nitrate-N mg/L 10 10 -
pH SuU -- -- 6.5-8.5
poC' mg/L - 0.0005 -
Sdenium, Total mg/L 0.05 0.05 0.01
Solids, Total Dissolved mg/L -- -- 500
Thallium, Total mg/L 0.002 0.0005 --
Total Coliform NA 2 or more positive samples zero -
Total Trihalomethanes mg/L 0.080 - -
Turbidity NTU 1 (max) - -

-- No applicable guideline or reference standard available

Note: All water quality and metals standards are presented in mg/L (ppm) to provide consistency in comparisons.
NA - Not applicable

NTU - Nephelometric turbidity units

U - Sandard units

3aMCL - Listed isNYSDOH or EPA Maximum Contaminant Levels. Sources: 40 CFR 141 and/or 5 NYCRR 5-1.52,
whichever is more stringent.

b MCLG - Maximum Contaminant Level Goal (non-enforceable) aslisted in 40 CFR Part 141

¢ Source: 10 NYCRR Part 170.4

4 Alpha guideline includes radium-226, but excludes uranium; however, WVDP results include these isotopes.

¢ Average annual concentration assumed to produce a total body organ dose of 4 mrem/year

fPOC - Principle Organic Contaminant
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Table C-1D
U.S. Department of Energy Derived Concentration Guides (DCGs)?

Radionuclide Units Concentration in Ingested Water
GrossAlpha (as Am-241)° pGi/mL 3E-08
Gross Beta (as -90)° pGi/mL 1E-06
Tritium (H-3) pCi/mL 2E-03
Carbon-14 (C-14) pCi/mL 7TE-05
Patassum-40 (K-40) pCi/mL 7TE-06
Cobalt-60 (Co-60) pCi/mL 5E-06
Srontium-90 (S-90) pCi/mL 1E-06
Technetium-99 (Tc-99) pCi/mL 1E-04
| odine-129 (1-129) pCi/mL 5E-07
Cesum-137 (Cs-137) pCi/mL 3E-06
Europium-154 (Eu-154) pCi/mL 2E-05
Uranium-232 (U-23?2) pCi/mL 1E-07
Uranium-233 (U-233) pCi/mL 5E-07
Uranium-234 (U-234) pCi/mL 5E-07
Uranium-235 (U-235) pCi/mL 6E-07
Uranium-236 (U-236) pCi/mL 5E-07
Uranium-238 (U-238) pCi/mL 6E-07
Plutonium-238 (Pu-238) pCi/mL 4E-08
Plutonium-239 (Pu-239) pCi/mL 3E-08
Plutonium-240 (Pu-240) pCi/mL 3E-08
Americium-241 (Am-241) pCi/mL 3E-08

a DCGs are established in DOE Order 5400.5 and are defined as the concentration of a radionuclide that, under
conditions of continuous exposure for one year by one exposure mode, would result in an effective dose equival ent
of 100 mrem (1mSv).

b Because there are no DCGs for grossalpha and gross beta concentrations, the DCGs for the most restrictive
alpha and beta emitters at the WWDP, americium-241 and strontium-90 (3E-08 and 1E-06 uCi/mL, respectively)
are used as a conservative basis for comparison at locations for which there are no radionuclide-specific data, in
which case a more appropriate DCG may be applied.

VWVDP Annual Ste Environmental Report Calendar Year 2003



Appendix C-2

Process Effluent Data
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Table C-2A contains a bolding convention devised to help the reader, when viewing the data, to
quickly see the range of detectable measurements within a data series. A data seriesis a set of chemi-
cal or radionuclide measurements (e.g., gross alpha, gross beta, tritium) from a single location or from
similar locations. Note that some tables contain data that should not be technically evaluated under
this convention.

Key to bolding convention:

Results for each constituent constitute a single data series. If a radiological result is larger than the
uncertainty term, the measurement is considered positive. Otherwise, a result is considered non-detect-
able. Chemical results preceded by* less than” (<) are considered nondetectable.

If all resultsin adataseries are positive, thelowest and highest values are bolded.

If adataseries contains some positive results, the highest valueis bolded.
If al values in a data series are nondetectable, no values are bolded.
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| sotope
GrossAlpha
GrossBeta
H-3

C-14

K-40
Co-60
-0
Tc-99
[-129
Cs137
U-232
U-233/234
U-235/236
U-238
Total U (g)
Pu-238
Pu-239/240
Am241

14 Quarter
7.62+0.74E-04
5.43+0.14E-03
4.62+0.14E-02
2.64+1.40E-04
7.74+7.46E-04
2.08+2.54E-05
2.01+0.10E-03
6.65+0.47E-04
1.00+1.22E-05
1.44+0.08E-03
2.92+0.06E-04
1.76+0.14E-04
4.00+1.82E-06
9.46+1.01E-05
2.32+0.08E+02
2.50+0.16E-05
2.09+0.15E-05
1.46+0.12E-05

Table C-2A
Total Radioactivity (curies) of Liquid Effluents Released From Lagoon 3
(WNSPO01) in 2003

2nd Quarter
2.27+0.35E-04
3.00+0.09E-03
9.55+0.26E-02
2.28+1.95E-04
-2.65+5.44E-04
0.44+2.23E-05
1.04+0.07E-03
6.58+0.29E-04
2.65+2.03E-05
7.02+0.58E-04
9.95+0.37E-05
6.43+0.41E-05
3.65+1.12F-06
4.33+0.34E-05
1.39+0.02E+02
1.74+0.61E-06
2.74+0.77E-06
1.46+0.61E-06

3rd Quarter
7.18+2.96E-05
1.30+0.07E-03
3.16+0.14E-02
0.23+2.11E-04
-2.49+3.44F-04
0.72+1.41E-05
4.75+0.25E-04
2.40+0.27E-04
0.00+1.42E-05
3.94+0.43E-04
4.69+041E-05
2.70+0.31E-05
1.93+0.86E-06
1.76+0.25E-05
5.60+0.00E+01
2.42+1.04E-06
2.75+1.07E-06
1.82+0.84E-06

Note: Bolding convention applied to these data. See page C-10.
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4th Quarter
4.99+0.55E-04
3.30+0.10E-03
5.65+0.19E-02
5.62+3.97E-04
1.01+0.51E-03
4.29+5.02E-05
1.15+0.06E-03
5.72+0.38E-04
8.28+2.85E-05
7.46+1.03E-04
2.02+0.06E-04
121+0.05E-04
7.48+1.32F-06
7.61+0.39E-05
2.46+0.00E+02
5.59+1.28FE-06
1.06+0.16E-05
5.32+1.35E-06

Calendar Year 2003

Annual Total

1.56+0.10E-03
1.30+0.026-02
2.30+0.04E-01
1.08+0.51E-03
127+1.11E-03
7.53+6.22E-05
4.66+0.14E-03
2.13+0.07E-03
1.19+0.40E-04
3.28+0.15E-03
6.41+0.10E-04
3.83+0.16E-04
171+0.27E-05
2.32+0.12E-04
6.73+0.12E+02
3.47+0.24E-05
3.70+0.25E-05
2.32+0.21E-05



| sotope®

Alpha
Bea

H-3

C14
K-40
Co-60
-0
Tc-9
1-129
Cs137
U-232
U-233/234'
U-235/236
U-238
Pu-238
PU-239/240

Am-241
Total % of DCGs

aHalf-lives arelisted in Table K-1C.

DischargeAcIivityb

(Q)
1.56+0.10E-03
1.30+0.02E-02
2.30+0.04E-01
1.08+0.51E-03
1.27+1.11E-03
7.53+6.22E-05
4.66+0.14E-03
2.13+0.07E-03
1.19+0.40E-04
3.28+0.15E-03
6.41+0.10E-04
3.88+0.16E-04
1.71+0.27E-05
2.324+0.12E-04
3.47+0.24E-05
3.70+0.25E-05
2.32+0.21E-05

Table C-2B
Comparison of 2003 Lagoon 3 (WNSP001) Liquid Effluent Radioactivity
Concentrations With U.S. Department of Energy Guidelines

Radioactivity®
(Becquerdls)
5.77+0.38E+07
4.82+0.08E+08
8.51+0.14E+09
3.99+1.89E+07
4.71+4.11E+07
2.79+2.30E+06
1.73+0.05E+08
7.90£0.27E+07
44141 A7E+HO6
1.21+0.05E+08
2.37+0.04E+07
1.44+0.06E+07
6.31+0.98E+05
8.57+0.43E+06
1.29+0.09E+06
1.37+0.09E+06
8.58+0.78E+05

® Total volume released: 5.67E+10 mL (1.50E+07 gal)

¢ 1 curie (Ci) = 3.7E+10 becquerels (Bq); 1Bq = 2.7E-11 Ci

Concentration
(MGi/mL)
2.75+0.18E-08
2.30+0.04E-07
4.05+0.07E-06
1.90+0.90E-08
2.24+1.96E-08
1.33+1.10E-09
8.22+0.24E-08
3.76+0.13E-08
2.10+0.70E-09
5.79+0.26E-08
1.13+0.02E-08
6.85+0.28E-09
3.01+0.47E-10
4.08+0.20E-09
6.12+0.42E-10
6.51+0.45E-10
4.09+0.37E-10

DCG
(WG/mL)

% of DCG

NA
NA
0.20
0.03
NA
0.03
822
004
042
193
11.29
137
0.06
0.68
153
217

1.36
20.33

4 DOE-derived concentration guides (DCGs) do not exist for indicator parameters gross alpha and gross beta.
¢ Potassium-40 activity is not applicable because of its natural origin.
fTotal U (g) = 6.73+0.12E+02; Average U (ug/mL) = 1.19+0.02E-02

9 DCG for U-236 is used for thiscomparison.

VWVDP Annual Site Environmental Report

Calendar Year 2003



Permit limit
Month
January
February®
March
April
May®
June
July®
August
Septeber
October
Noverrer
Decerrber

Permit limit
Month
January
February®
March
April
May®
June
July?®
August
Septerber
October
Noverrer
Decerrber

Table C-2C

2003 SPDES Results for Outfall 001 (WNSP0O01):

Ammonia
(mglL)
Monitor
Avg Max
0.23 029
0.29 029
<0.012 <0.012
<0.07 0.091
<0.050 <0.050
<0.050 <0.050
<0.067 0.034
Nitrate (asN)
(mgylL)
Monitor
Avg Max
10 10
0.9 11
0.69 0.75
021 0.23
<0.05 <0.05
<0.05 <0.05
050 055

Water Quality

Note: No results exceeded the permit limits.
@ No discharge this month

VWVDP Annual Site Environmental Report

ide .
BODs d Cyanide
(n’g;’L)ay (amenableto chlorination) D sc?lar (;gg)Rate
_ (molL)
100 rr_g/L daly 0.022 rr_g/L daly Moritor
maximum maximum
Avg Max Avg Max Avg Max
<20 <20 <0.010 <0.010 0.282 0485
<20 <20 <0.010 <0.010 0.305 0.726
<20 <20 <0.010 <0.010 0.302 0.775
<21 21 <0.010 <0.010 0.308 0.73%6
<26 32 <0.010 <0.010 0.163 0.189
<23 25 <0.010 <0.010 0.174 0.206
<20 <20 <0.010 <0.010 0.397 0422
Nitrite (asN) Oil & Grease
(mglL) (mg/L)
0.1 mylL daly 150 ng/L daily
maximum maximum
Avg Max Avg Max
<0.05 <0.05 <50 <5.0
<0.05 <0.05 <50 <5.0
<0.05 <0.05 <50 <5.0
<0.05 <0.05 <50 <5.0
<0.05 <0.05 <50 <5.0
<0.05 <0.05 <50 <5.0
<0.05 <0.05 <50 <5.0
C-13
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Permit limit
Month
January
February®
March
April
May®
June
July®
August
Septerber
October
Novermber ?
Decarber

Permit limit
Month
January
February®
March
April
May®
June
July?®
August
Septeber
October
Noverrber @
Decanber

pH
(gandard units)
6585
Min Max
7.3 7.8
79 79
7.6 79
8.0 84
75 81
7.7 82
7.7 7.8
Qilfate(as9
(mglL)
Monitor
Avg Max
47 53
53 55
4 55
56 59
48 53
44 49
35 46

Solids
Htleable
(miL)

0.30 /L daly
meximum
Avg Max
<01 <01
<01 <01
<01 <01

<01 <01

<01 <01

<01 <01

<01 <01

Qulfide(as9
Dissolved
(mglL)

04 mg/L daly
mexi mum
Avg Max
<0.2 <0.2
<0.2 <0.2
<0.2 <0.2

<02 <0.2

<02 <0.2

<0.2 03

<0.2 <0.2

Note: No results exceeded the permit limits.
@ No discharge this month

VWVDP Annual Site Environmental Report

Table C-2C (concluded)
2003 SPDES Results for Outfall 001 (WNSP0O01):
Water Quality

Sdids
Tota Disolved
(mg/L)

Monitor

Qurfactants
asLAS
(mglL)

04 mylL daly
mexi mum
Avg Max
<01 <01
<01 <01
<01 <01

>01 >0.1

Sdids
Total Suspended
(mglL)

450 mg/L daily mexinmum

30.0ddly average
Avg Max
<20 <20
<20 <20
130 170

<20 <20

<20 <20

<20 <20

<30 4.0

Calendar Year 2003



Permit limit
Month
January
February®
March
April
May®
June
July®
August
Septerber
October
Novermber ?
Decarber

Permit limit
Month
January
February®
March
April
May®
June
July?®
August
Septeber
October
Noverrber @
Decanber

Table C-2D

2003 SPDES Results for Outfall 001 (WNSP0O01):

Aluminum
Total

(mgL)

14.0 mg/L daily maximum
7.0 mylL daly average

Avg Max
<0.200 <0.200
0275 0.344
0.260 0.278

<024 0.307

Chromium
Total Recoverable
(mglL)

0.3 mylL daly
mexi mum
Avg Max
<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

<0.002

<0.002

<0.002

<0.002

Metals

Arsenic
Dissolved
(mylL)
0.15mg/L ddly
mexi mum
Avg Max
<0.002 <0.002
0.002 0.002
0.0016 0.0016

0.0039

0.003 0.003

0.0027

ChromiumVI
Total Recover able
(mylL)

0.011 mg/L daily
mexi mum
Avg Max
<0.010 <0.010
<0.010 <0.010
<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

Note: No results exceeded the permit limits.
@ No discharge this month

VWWDP Annual Ste Environmental Report

Cadmium
Total Recoverable
(nglL)

0.002 my/L daily
mexinmum
Avg Max
<0.001 <0.001
<0.001 <0.001
<0.001 <0.001

<0.001

<0.001

<0.001

<0.001

Copper
Dissolved

(mglL)
Monitor

Avg Max
<0.010 <0.010
<0.010 <0.010
<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

Cobalt
Total Recoverable
(mglL)
0.005 mg/L daily
mexi mum
Avg Max
<0.004 <0.004
<0.004 <0.004
<0.004 <0.004

Coppe
Total Recoverable
(mg/L)
0.030 mg/L daily
meximum
Avg Max
<0.010 <0.010
<0.010 <0.010
<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010

<0.010 <0.010
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Permit limit
Month
January
Feoruary®
March
Apil
May®
June
July®
August
Sytenber®
Qdtober
Noverrber
Decaber

Permit limit
Month
January
Feoruary®
March
Apil
May®
June
July®
August
Sytenber?
Qdtober
Noverrber
Decaber

2003 SPDES Results for Outfall 001 (WNSP0O01):

Iron
Tad

(ML)

Monitor

Nickd
Totd Recoverable
(mglL)
0.14 gL daly
mexkinum
Avg Max
<0010 <0010
<0010 <0010
<0010 <0010

Table C-2D (concluded)

Lead
Totd Recoverable
(mlL)
0.006 nylL daily
meximum
Avg Max
00007 = 0.0007
000090 @ 0001
<00005  <0.0006

<0.0005 | <0.0006

<0.0005 | <0.0006

<0.0005 | <0.0006

00005 | 0.0006

SHenium
Totd Recoverable
(molL)

0004 nylL daly
meximum
Avg Max
0.001 0.001
0.003 0003
0.003 0003

0.003 0.003

0.003 0.003

0.003 0.003

<0008 | 0004

Note: No results exceeded the permit limits.
3 No discharge this month

VWWDP Annual Ste Environmental Report

Metals

Manganee
Taal
(mglL)

20mglL daly
mexinum
Avg Max
0.096 014
0.069 011
0.013 0.016

Vanadium
Total Recoverable
(L)
0.014 gL daly
mexinum
Avg Max
<0010 <0010
<0010 <0010
<0010 <0010

Me aury, Tad Mercury, Tota
(per EPA Method 245.1) (per EPA Methad 1631)
(mol) (bgL)

0.0002 r_rg’L cHly Maitor

mexinum

Avg Max Avg Max
<00002 = <0.0002 0.04%6 00567
<00002 = <0.002 0.0224 00274
<00002 = <0.0002 0.0145 00170
<00002 <0002 | 00475 | 00054
<00002 = <0002 | 000619 @ 000715
<00002 = <0.0002 0.013%6 00159
<00002 <0002 | 00083% @ 0.00881

Zinc
Total Recovarable
(molL)
048 gL daly
mexinum

Avg Max

<0.010 <0010

<0.027 0041

<0.010 <0010

<0.010 <0010

<0.010 <0010

<0.010 <0010

<0.010 <0010
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Table C-2E
2003 SPDES Results for Outfall 001 (WNSP0O01):

Organics

SEMIVOLATILES

3,3-Dichlorabenzidine Hexachlorobenzene Heptachlor Tributyl Phosphate

(mglL) (mglL) (mglL) (mglL)
Per it limit 0.01mg/L daly 0.02mg/L daly 0.00001 mg/L daily 32mg/L daly
meximum meximum meximum meximum
Month Avg Max Avg Max Avg Max Avg Max
January <0.0099 <0.0099 <0.01 <001 <0.000009 | <0.000009 <0.010 <0.010
February® - - - - - - - -
March <0.0099 <0.0099 <0.01 <001 <0.000009 | <0.000009 <0.010 <0.010
April <0.0099 <0.0099 <0.01 <001 <0.000009 | <0.000009 <0.010 <0.010
May a - - - - - - - -
June <0.0099 <0.0099 <0.01 <001 <0.000009 | <0.000009 <0.010 <0.010
July® - - - - - - - -
August <0.0099 <0.0099 <0.01 <0.01 <0.000009 | <0.000009 <0.010 <0.010
October <0.0099 <0.0099 <0.01 <001 <0.000009 | <0.000009 <0.010 <0.010
Decarrber <0.0099 <0.0099 <0.01 <001 <0.000009 | <0.000009 <0.010 <0.010
VOLATILES
2-Butanone Xylene Alpha-BHC
(mglL) (mgL) (ML)
Permit limit O.5rrg/L daly 0.0Srrg’L daly 0.0000lrrg& daily
meximum meximum meximum
Month Avg Max Avg Max Avg Max
January <0.01 <001 <0.005 <0.005 <0.000009 | <0.000009
February® - - - - - -
March <0.01 <001 <0.005 <0.005 <0.000009 | <0.000009
April <0.01 <0.01 <0.005 <0.005 <0.000009 | <0.000009
May a - - - - - -
June <0.01 <001 <0.005 <0.005 <0.000009 | <0.000009
July® - - - - - -
August <0.01 <001 <0.01 <0.01 <0.000009 | <0.000009
October <0.01 <001 <0.01 <001 <0.000009 | <0.000009
Decarber <0.01 <001 <0.01 <001 <0.000009 | <0.000009
3 No discharge this month
Note: No results exceeded the permit limits.
C-17
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Table C-2F
2003 SPDES Results for Outfall 007 (WNSPOQ7):
Water Quality and Iron

Ammonia Chlarine . Iron
(asNHy) (E:;% Total Resdual Dsi’hjr(g;me Totdl
(L) | (myl) (mgl)
Permit limit Moritor 10mylL céily 01l caly Moritor Moritor
medmm mexdimm
Month Avg Max Avg Max Avg Max Avg Max Avg Max
January <0012 | <0012 <20 <20 002 003 0025 004 0147 0201
February <0016 | 002 <20 <20 003 o 0031 0035 <0.166 0253
March 0029 0.049 1 23 003 006 0029 0033 0133 0198
April <0017 | 0.028 30 41 003 o 0026 0017 <0049 0.065
May <0035 | 0062 2 26 001 003 0021 0042 0124 0169
Jdure <0050 | <0066 >2.0 >20 002 o 0022 002 007 002
Jduly <0050 | <000 36 40 001 002 0020 0032 <0051 00521
August <0050 | <000 26 30 002 002 0018 0020 <0068 00782
Sptarber <0050 | <000 <3 28 001 002 0020 0031 <0050 <0050
Catober <0050 | <000 <20 <20 002 04 0026 0045 <0083 0112
Noverber <0050 | <000 2 25 002 003 0033 0048 012 0141
Decarbe <0087 016 1 22 003 04 0041 0043 0.0975 0144
Nitrite . Sdids Silids
(@sN) ol (f‘r!,i?me ( Stang; i Stiesble Total Qupended
(o) | (L) (gl)
Per it limit 01 rrg’L daly 15rrgfL daly 65t085 03 WL ddly | 450ngL (hlynmmm
mexirmum Mexinmum meimum D0 dly average
Month Avg Max Avg Max Min Max Avg Max Avg Max
January <005 <006 <50 <50 177 79 <01 <01 <20 <20
February <005 <006 <50 <50 75 7.7 <02 <03 <27 30
March <005 <006 <50 <50 75 7.8 <01 <01 <23 30
April <005 <006 <50 <50 73 7.7 <01 <01 <33 6.0
May <005 <006 <50 <50 71 7.7 <01 <01 <27 40
Jdure <005 <006 <50 <50 75 7.6 <01 <01 >20 >20
Jduly <005 <006 <50 <50 73 7.6 <01 <01 <20 <20
August <005 <006 <50 <50 74 75 <02 <03 <A7 100
Sptarber <005 <006 <50 <50 74 7.8 <02 <03 <20 20
COctober <005 <006 <50 <50 7.0 80 <01 <02 <30 5.0
Noverber <005 <006 <50 <50 177 79 <01 <01 <20 <20
Decarbe <005 <006 <50 <50 75 7.8 <01 <01 <30 5.0
Note: No results exceeded the permit limits.
C-18
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Table C-2G
2003 SPDES Results for Outfall 008 (WNSP008):
Water Quality

NO DISCHARGE FROM THE
FRENCH DRAIN (WNSP008) SINCE MAY 2001
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Table C-2H
2003 SPDES Results for Sums of Outfalls 001, 007, 008, and 116:
Water Quality

2003 Resultsfor Sums of Outfalls 001, 007 and 008

Ammonia® Iron
Flow-Weighted Average B?rr%/lij)a y Flow-Weighted Average
(mlL) (mglL)
Per mit limit 2114(;6:;;';?;:;;’ 5.0 daily average 0.30 daily average
Month Avg Max Avg Max Avg
January <0.14 <0.27 <20 <2.0 0.00
February” <0.016 0.022 <20 <20 0.00
March 0.19 0.28 <20 <2.0 0.00
April <0.012 <0.012 <22 24 0.00
May" <0.035 0.062 <22 26 0.00
June <0.058 <0.088 >2.1 >2.1 0.00
July® <0.050 <0.050 36 4.0 0.00
August <0.050 <0.050 <25 32 0.00
September ° <0.050 <0.050 <23 2.8 0.00
October <0.050 <0.050 <21 <24 0.00
Noverrber ° <0.050 <0.050 <2.2 25 0.00
December <0.063 0.089 <21 22 0.00
2003 Resultsfor Outfall 116
Total Dissolved Solids
(mg/L)
Per mit limit mm;?’#“dr:'y
Month Avg Max
January 365 399
February® - -
March 321 338
April 364 367
May" - -
June 351 364
July® - -
August 326 336
Septerrber -- --
October 320 339
Novermber ° -- --
December 329 412

Note: No results exceeded the permit limits.
@ Qum of Outfalls 001 and 007 only
® No discharge this month
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Table C-2I

2003 Quarterly/Semiannual/Annual SPDES Results for Outfall 001
(WNSPQO01): Water Quality, Metals, and Organics

Boron, Total
(mglL)

Bromide, Total
(mglL)

Titanium, Total
(mg/L)
Bis(2-ethylhexyl)phthalate
(mg/L)
4-dodecene
(mg/L)
Chloroform
(mg/L)
Antimony, Total
(mg/L)

Barium, Total
(mg/L)

Dichlor odifluor omethane
(mg/L)

Trichlor ofluoromethane

(mg/L)

Action
Leve

2.0mg/L daily
maximum

5.0mg/L daily
maximum

0.65 mg/L daily
maximum
1.6 mg/L daily
maximum
0.6 mg/L daily
maximum
0.3mg/L daily
maximum
1.0mg/L daily
maximum
0.5mg/L daily
maximum
0.01 mg/L daily
maximum
0.01 mg/L daily
maximum

Note: No results exceeded the permit limits.

VWVDP Annual Site Environmental Report

Monitoring
Frequency

Quarterly

Quarterly

Semiannual

Semiannual

Semiannual
Annual
Annual
Annual
Annual

Annud

Collection
Date
March 2003
June 2003
August 2003
December 2003

March 2003
June 2003
August 2003
December 2003
March 2003
August 2003
March 2003
August 2003
March 2003
August 2003

March 2003
March 2003
March 2003
March 2003

March 2003

Maximum
Measured

0.038
0.051
0.051
0.042

11
<0.5
0.95
0.83

<0.005
<0.005
<0.010
<0.010
<0.060
<0.060

<0.005
<0.02
0.04
<0.005

<0.005
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Table C-2J
2003 Annual SPDES Results for Outfall 007 (WNSP0OQ7):
Water Quality

Action Monitoring Collection Maximum
Leve Frequency Date Measured
Chloroform 0.20 mg/L daily
(L) e Annud January 2004 <0.005
Table C-2K

2003 Annual SPDES Results for Outfall 008 (WNSP0O0S):
Water Quality

NO DISCHARGE FROM THE
FRENCH DRAIN (WNSP008) SINCE MAY 2001
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Table C-2L
2003 SPDES Results for Outfall 01B (WNSPO1B):
Water Quality

: Mercury, Total Mercury, Total
D'Sd(’grgg)me (per EPAMethod 2451) | (per EPA Method 1631)
N (uglL) (uglL)

Permit limit Monitor 10.0 pg/L daily meximum No Limit
Month Avg Max Avg Max Avg Max
January 6,846 7,663 2 <0.2 <0.2 0.00682 0.00734
February 7811 9,395 2 <0.2 <0.2 0.0110 0.0129
March - - -- - -- -- --
April -- -- -- - -- -- --
May - - -- - -- - -
June - - - - - - -
July - - -- - -- -- --

Note: No results exceeded the permit limits.
N - Number of samples
-- No discharge through the internal monitoring location during this month

Table C-2M
2003 Results at Sewage Treatment Outfall (WNSPO007)

WNSP007 Concentr ations

Analyte Units N Guiddine®
Minimum Average Maximum
GrossAlpha pa/mL 36 <1.52E-09 0.23+3.24E-09 3.78E-09 3E-08°
GrossBeta pG/mL 36 5.88E-09 1.65+0.50E-08 2.76E-08 1E-06°
Tritium pa/mL 36 <5.90E-08 3.78+8.11E-08 1.46E-07 2E-03
S-90 pG/mL 3 3.13E-09 6.93+2.74E-09 1.17E-08 1E-06
Cs137 pa/mL 4 <2.01E-09 1.97+2.83E-09 4.09E-09 3E-06

N - Number of samples

3 DOE ingestion-based DCGs for 100 mrem/yr dose limit are provided as a guideline for radiological results.
b Alpha as Am-241
¢Betaas 3-90
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Appendix C-3
Site Surface Drainage, Subsurface Drainage,
and Contained Water
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Table C-3A

2003 Results in Surface Water at Facility Yard Drainage (WNSPO005)

Analyte Units N
GrossAlpha pa/mL 2
GrossBeta pG/mL 2
Tritium pG/mL 2
S-90 pG/mL 3
Cs137 pG/mL 3
pH SV ©

N - Number of samples
U - Sandard units

WNSPO05 Concentrations

Minimum Average

<1.08E-09 1.77+2.95E-09
2.50E-08 1.99+0.10E-07
<5.93E-08 3.60+8.13E-08
4.99E-08 7.37+0.56E-08
<1.90E-09 2.06+2.57E-09

6.63 718

Guiddine or
. Sandard®

Maximum
8.48E-09 3E-08°
4.53E-07 1E-06°
1.26E-07 2E-03
1.07E-07 1E-06
<3.54E-09 3E-06

7.85 6.0-95

3DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
® New York Sate Water Quality Standards for Class“ D” as a comparative reference for nonradiological results

¢ Alpha as Am-241
4 Beta as S-90

Table C-3B

2003 Results in Surface Water at French Drain (WNSP008)

NO DISCHARGE FROM THE
FRENCH DRAIN DURING CY 2003
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Table C-3C
2003 Results in Surface Water at the North Swamp (WNSW74A)

RADIOACTIVITY CONCENTRATIONS

WNSW74A Reference Values
Analyte Units N Concentrations N = Background Range i p
Aveage | Madimum WFBCBKG® | Cuiddine
GrossAlpha pCi/mL 52 -017+3.19E-09| 3.26E-09 12 <5.80E-10-1.08E-09 3E-08°
GrossBeta pCi/mL 52 | 1.38+0.50E-08 2.87E-08 12 <1.23E-09-4.76E-09 1E-06"
Tritium pCi/mL 52 | 3.15+8.32E-08 2.80E-07 12 <8.06E-08-2.29E-07 2E-03
cC-14 pCi/mL 4 | -059+1.89E-08) <265E-08 | 4 <134E-08<266E-08  7E-05
S-90 pCi/mL 12 | 6.13+2.20E-09 8.69E-09 4 | <9.20E-10-1.76E-09 1E-06
[-129 pGi/mL 4 | 5.44+6.80E-10 1.31F-09 4  <525E-10-1.42E-09 5E-07
Cs-137 pCi/mL 12 ' 1.16+8.51F-09 1.18F-08 4 | <1.84E-09<3.33E-09  3E-06
U-232 pCi/mL 4 135+453E-11| <4.89E-11 | 4  <314E-11-<523E-11  1E-07
U-233/234 pCi/mL 4 | 1.61+0.82E-10 2.35E-10 4 | <6.60E-11-1.20E-10 5E-07
U-235/236 pCi/mL 4 | 348+4.41E-11 3.85E-11 4 <176E-11-2.88E-11 5E-07°
U-238 pCi/mL 4 | 1.06+0.63E-10 1.29E-10 4  <157E-11-5.63E-11 6E-07
Total U pg/mL 4 | 296+0.11E-04 3.63E-04 4 218F-04-4.61E-04 --
Pu-238 pCi/mL 4 | 0.8242.22F-11 147E-11 4  <174E-11<311E-11  4E-08
Pu-239/240 pCi/mL 4  047+208E-11| <278E-11 | 4 <2.24E-11-1.98E-10 3E-08
Am-241 pCi/mL 4 0774274E-11| <314E11 | 4 <219E-11-3.23E-11 3E-08

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

b DOE ingestion-based DCGsfor 100 mrem/yr dose limits are provided as a guideline for radiological results.
¢Alpha as Am-241

dBeta as S-90

¢DCG for U-236 is used for this comparison.
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Table C-3C (continued)
2003 Results in Surface Water at the North Swamp (WNSW74A)

CHEMICAL CONSTITUENTS

WNSW74A Reference Values
Analyte Units N Concentrations N | Background Range b

Average | Maximum WFBCBKG? | Sandard
Alpha-BHC mg/L 2 <0.000009 <0.000009 @2 | <0.000009—<0.000009 0.000002
Aluminum, Total mg/L 2 <0.20 0.29 0 NA -
AmmoniaN mg/L 2 <0.05 <0.05 2 <0.05<0.05 0.67-29
Antimony, Total mg/L 2 <0.003 <0.003 2 <0.003—<0.003 -
Arsmic, Dissolved mg/L 2 <0.005 <0.005 2 <0.005<0.005 0.340
Boron, Total mg/L 2 0.03 0.04 2 0.01-0.02 --
Bromide my/L 2 <0.50 <050 2 <0.50<0.50 -
Cadmium, Total mg/L 2 <0.001 <0.001 0 NA --
Caldum, Tata mg/L 2 101 17 9 219432 --
Chromium, Total mg/L 2 <0.01 <0.01 0 NA -
Cobalt, Total mg/L 2 <0.005 <0.005 2 <0.005<0.005 0.110°
Conductivity umhos'cm@es°C | 22 1,679 2470 2 145-279 -
Copper, Dissolved my/L 2 <0005 <0005 @ 2  <0005-<0.005 0.044°
Copper, Total mg/L 2 <0.005 <0.005 0 NA --
Fluoride my/L 2 <0 013 2 <0.10<0.10 R5
Hardness mg/L 2 306 356 9 69-132 --
Iron, Total mg/L 2 0.27 0.39 2 0.23-3.28 0.30
Lead, Total mg/L 2 <00005 <00005 'O NA --
Magnesum, Total mg/L 2 130 154 9 351-5H4 --
Manganes, Taotal mg/L 2 0.07 0.08 2 0.02-0.10 --
Meraury, Total, Method 1631 mg/L 2 0000001 & 0000002 O NA --
Nickd, Total mg/L 2 <0.04 <0.04 0 NA --
NitrateN mg/L 2 0.52 052 2 <0.05-0.16 --
NitriteN mg/L 2 <0.05 <0.05 2 <0.05<0.05 --
NPOC mg/L 2 26 33 2 2024 --
Oil & Grease mg/L 2 <5 <5 2 <5<5 --
pH S 24 7.17 8.81 24 6.56-8.24 6.0-95
Sdenium, Tata mg/L 2 <0.001 <0.001 0 NA --
Sdlids Total Dissolved mg/L 2 812 1,050 2 125176 --
Sdlids, Total Suspended mg/L 2 <82 160 2 <4=<4 --

N - Number of samples

NA - No data available

U - Sandard units

-- No guideline or standard available for these analytes

3 Background location

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at
VWNSAN74A

¢Sandards for cobalt, thallium, and vanadium are acid-soluble.

dCal cul ated from maxi mum measurement of hardness of surface water streamat WNSW74A

C-29
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Table C-3C (concluded)

2003 Results in Surface Water at the North Swamp (WNSW74A)

Analyte

Sulfate

Sulfide
Surfactants
Thallium, Total
Titanium, Total
TOX
Vanadium, Total
Zinc, Total

N - Number of samples
NA - No data available

CHEMICAL CONSTITUENTS (concluded)

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Z

N NDNDNDNNNDN

WNSW74A
Concentrations

Average = Maximum

61.7
<0.04
<0.05

<0.008
<0.05

0.04
<0.01
<0.02

-- No guideline or standard available for these analytes

3 Background location

63.0
<0.04
0.08
<0.008
<0.05
0.04
<0.01
<0.02

N | Background Range

O NINDNDNNDNDN

Refer ence Values
b
WFBCBKG: = Sandard
158214 --
<0.04-0.62 -
0.04-0.04 --
<0.008—=<0.008 0.020°
<0.05<0.05 --
0.01-0.02 --
<0.01—<0.01 0.190°
NA -

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at

VWNSN74A

¢ Sandardsfor cobalt, thallium, and vanadium are acid-soluble.
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Table C-3D
2003 Results in Surface Water at the Northeast Swamp (WNSWAMP)

RADIOACTIVITY CONCENTRATIONS

WNSWAMP Refer ence Values
Analyte Units N Concentr ations N WFBCBKG’ o
Average Maximum Background Range Guiddling
GrossAlpha pCi/mL 52 | 0.20£211E-09 2.67E-09 12 <5.80E-10-1.08E-09 3E-08°
GrossBea pCi/mL 52 | 1.44+0.02E-06 3.83E-06 12 <1.23E-09-4.76E-09 1E-06"
Tritium pCi/mL 52 | 1.05+0.83E-07 2.92F-07 12 <B.O6E-08-2.29E-07 2E-03
C-14 pCi/mL 4 | -018+204E-08 <2.63E-08 4 | <1LHAE-08<266E-08/ 7E05
S-90 pCi/mL 12 | 7.08£0.24E-07 1.58E-06 4 | <9.20E-10-1.76E-09 1E-06
[-129 pCi/mL 4 9.33+9.71E-10 1.29E-09 4 | <525E-10-1.42E-09 5E-07
Cs137 pCi/mL 12 | 0.99+2.43E-09 2.12F-09 4  <1L8AE-09-<333E-09| 3E06
U-232 pCi/mL 4 0.23+7.42E-11 <BBE-11 4  <BIEN<623E1| 1E07
U-233234 pCi/mL 4 2.31+1.32F-10 2.67E-10 4 | <6.60E-11-1.20E-10 5E-07
U-235/236 pCi/mL 4 3.75+6.42E-11 <O51E-11 4 | <1.76E-11-2.88E-11 5E-07°
U-238 pCi/mL 4 136+0.94E-10 163E-10 4 | <157E-11-563E-11 6E-07
Total U pCi/mL 4 4.02+0.15E-04 6.51F-04 4 | 218F-04-461E-04 --
Pu-238 pCi/mL 4 107+2.96E-11 <458E-11 4  <L7AE-11-<311E-11|  4E08
Pu-239240 pCi/mL 4 0.6+2.44E-11 299E-11 4 | <224F-11-1.98E-10 3E-08
Am-241 pCi/mL 4 154+3 33E-11 <SATE-1 4 | <219E-11-323E-11 3E-08

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

® DOE ingesti on-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
¢Alpha as Am-241

dBeta as S-90

¢DCG for U-236 isused for thiscomparison
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Table C-3D (continued)
2003 Results in Surface Water at the Northeast Swamp (WNSWAMP)

CHEMICAL CONSTITUENTS

WNSWAMP Reference Values
Analyte Units N Concentrations N WFBCBKG’ b
Average | Maximum Background Range Sandard
Alpha-BHC mg/L 2 | <0.000007 | <0.000009 2 | <0.000009-<0.000009 0.000002
Aluminum, Total my/L 2 0.06 0.06 0 NA -
Ammonia-N mg/L 2 <0.10 <0.10 2 <0.06<0.05 0.67-29
Antimony, Total mg/L 2 <0.003 <0.003 2 <0.003—<0.003 -
Arsmic, Dissolved mg/L 2 <0.004 <0.004 2 <0.005—<0.005 0.340
Boron, Total mg/L 2 0.05 0.05 2 0.01-0.02 -
Bromide my/L 2 0.80 0.9 2 <0.50<0.50 --
Cadmium, Taotal mg/L 2 <0.0004 <0004 O NA -
Calcium, Total mg/L 2 112 118 9 219432 --
Chloride mg/L 1 130 130 2 10-16 --
Chromium, Total mg/L 2 <0.001 <0.001 0 NA -
Cobalt, Tota mg/L 2 <0.001 <0.001 2 <0.005-<0.005 0.110°
Conductivity umhos'om@25°C | 22 1,187 1,390 2 145-279 --
Copper, Dissolved mg/L 2 <0.001 <0.001 2 <0.005—<0.005 0.045°
Copper, Tota mg/L 2 0.002 0.002 0 NA --
Fluoride mg/L 2 <0.10 <0.10 2 <0.10<0.10 336
Hardness mg/L 2 34 357 9 69-132 --
Iron, Total mg/L 2 0.12 0.19 2 0.23-3.28 0.30
Lead, Tota mg/L 2 <0.002 <0.002 0 NA --
Magnesum, Tatal mg/L 2 146 151 9 351-5H -
Manganese, Total mg/L 2 0.17 0.23 2 0.02-0.10 -
Mercury, Total, Method 1631 mg/L 2 0000005 | 0000009 | O NA --
Nickd, Total mg/L 2 <0.002 <0.002 0 NA -
NitrateN mg/L 2 0.10 0.16 2 <0.05-0.16 --
Nitrite-N mg/L 2 <0.02 <0.02 2 <0.05<0.05 -
NPOC mg/L 2 54 55 2 2024 -
Oil & Grease mg/L 2 <1 <1 2 <5<5 --
pH SV 24 7.01 7.39 24 6.56-8.24 6.0-95

N - Number of samples

NA - No data available

VU - Sandard units

-- No guideline or standard available for these analytes

3 Background location

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at
VWNSAAMP

¢Sandards for cobalt, thallium, and vanadium are acid-soluble.

dCal cul ated from maxi mum measurement of hardness of surface water stream at WNSWAMP
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Analyte

Sdenium, Total

Solids Total Dissolved
Sdids, Total Suspended
Sulfate

Sulfide

Surfactants

Thallium, Total
Titanium, Total

TOX

Vanadium, Total
Zinc, Total

N - Number of samples
NA - No data available

Table C-3D (concluded)
2003 Results in Surface Water at the Northeast Swamp (WNSWAMP)

CHEMICAL CONSTITUENTS (conduded)

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Z

N NDNDNNNDNDNNDDNDN

WNSWAMP
Concentrations
Average | Maximum
<0.004 <0.004

770 833
<5 <5
21 234
<120 140
<0.10 <0.10
<0.005 0.006
<0.001 0.003
<0.02 0.04
<0.001 <0.001
0.01 0.01

-- No guideline or standard available for these analytes

3 Background location

Z

O NDNDNDNDNDNDNDNDNO

Refarence Values
WFBCBKG?

Background Range
NA -
125176 --
<4-<4 --
158214 --
<0.04-0.62 -
0.04-0.04 --

<0.008-<0.008 0.020f
<0.050-<0.050 -
0.01-0.02 --

<0.010-<0.010 0.19¢f
NA -

Sandard”

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at

VWNSAAMP

¢ Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-3E
2003 Results at Sorage and Disposal Area Drainage (WNNDADR)

WNNDADR Concentrations

Analyte Units N Standard®
Minimum Average Maximum
GrossAlpha pCi/mL 12 <9.16E-10 0.86+1.34E-09 1.24E-09 -
GrossBeta pCi/mL 12 1.50E-07 1.83+0.06E-07 2.26E-07 -
Tritium pCi/mL 12 4.39E-07 1.00+0.10E-06 1.60E-06 -
S-90 pCi/mL 4 7.92E-08 9.10+0.63E-08 9.69E-08 --
1-129 pCi/mL 4 <8.46E-10 0.55+1.17E-09 <1.49E-09 --
Cs-137 MCi/mL 12 <4.41E-09 0.51+7.79E-09 <1.25E-08 --
NPOC mg/L 52 21 <6.7 14.9 --
pH SV 52 5.97 7.06 7.98 6.0-9.5
TOX mg/L 50 <0.005 <0.022 0.074 --

N - Number of samples

U - Sandard units

-- No applicable reference standard available

aNew York Sate Water Quality Sandards, Class “ D” as a comparative reference for nonradiological results at

VWNNDADR

Table C-3F
2003 Results in Subsurface Water at the NDA Interceptor Trench (WNNDATR)
Andlyte Units N WNNDATR Concentrations

Minimum Average Maximum
GrossAlpha uGi/mL 12 <117E-09 217+211E-09 4,26E-09
GrosBeta uGi/mL 12 9.74E-08 1.38+0.06E-07 1.68E-07
Tritium uGi/mL 12 1.32E-06 4,83+0.21E-06 1.00E-06
1-129 uGi/mL 4 6.64E-10 1.30+1.05E-09 2.58E-09
Cs137 uGi/mL 12 <5.35E-09 0.39+1.05E-08 1.50E-08
NPOC mg/L 12 25 49 7.0
TOX mglL 12 0012 0022 0.030

Note: No standards applicable for this location, these waters are pumped and treated at the LLWTF prior to
discharge at outfall WNSPOOL.
N - Number of samples
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Table C-3G
2003 Results at SDA Drainage (WNSDADR)

Andlyte Units N WNSDADR Concentr ations Guideline :Jr
Minimum Average Maximum Sandard
GrossAlpha pa/mL 1 <3.33E-10 5.68+4.46E-10 1.26E-09 --
GrossBeta pa/mL 12 8.69E-10 5.91+1.11E-09 3.80E-08 -
Tritium pa/mL 1 <8.64E-08 2.89+0.84E-07 4.68E-07 --
Cs137 pa/mL 12 <3.65E-09 -0.33+6.79E-09 <1.16E-08 -
pH VU 12 6.93 7.32 7.90 6.5-85

N - Number of samples

U - Sandard units

-- No applicable reference standard available

aNew York Sate Water Quality Sandards, Class “ C" as a comparative reference for nonradiological results at

WNSDADR

Table C-3H
2003 Results in Surface Water at Cooling Tower Basin (WNCOOLW)
Analyte Units N WNCOOLW Concentrations
Minimum Average Maximum
GrossAlpha pCi/mL 6 <1.00E-09 0.77+1.50E-09 257E-09
GrossBeta pCi/mL 6 <3.57E-09 5.7142.94FE-09 9.70E-09
Tritium pCi/mL 6 <8.10E-08 0.08+8.43E-08 1.60E-07
-0 pCi/mL 3 1.50E-09 2.95+1.78E-09 4.68E-09
Cs137 pCi/mL 4 <4.156-09 1.42+6.93E-09 <1.08E-08
pH SV 6 7.80 8.07 855

Note: No standards are applicable for this location, these waters are pumped and treated at the LLWTF prior to
discharge at outfall WNSPOOL.

N - Number of samples

U - Sandard units
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Appendix C-4

Ambient Surface Water Data
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Table C-4A
2003 Results in Surface Water Downstream of the WVDP in Cattaraugus
Creek at Felton Bridge (WFFELBR)

WFFELBR Reference Values
Analyte Units | N Concentrations N WFBIGBR? Guiddine’
Average Maximum Background Range | or Sandard®
GrossAlpha paG/mL | 12 0.92+1.17E-09 2.55E-09 12 | <7.06E-10-1.29E-09 3E-08°
GrossBeta pa/mL | 12 3.77+1.78E-09 7.10E-09 12 | <1.24E-09-6.00E-09 1E-06°
Tritium pa/mL | 12 2.10+8.58E-08 <9.06E-08 12 | <5.75E-08-2.65E-07 2E-03
S-90 pa/mL | 12 2.05+1.75E-09 3.74E-09 12 | <1.23E-09-1.10E-08 1E-06
Tc9 pG/mL | 3 1.36+2.64E-09 5.78E-09 0 NA 1E-04
Cs137 pa/ml | 12 1.22+2 48E-09 3HE-09 12 | <L3HAE-09-529E-00 3E-06
pH U 52 717 827 12 6.49-8.15 6.5-85

N - Number of samples

NA - Data not available

U - Sandard units

3 Background location

®DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided asa guideline for radiological resultsin the
absence of water quality standards.

¢ New York Sate Water Quality Sandards, Class“ B" as a comparative reference for nonradiological results

4 Alpha as Am-241

¢Betaas 3-90

Table C-4B
2003 Results in Surface Water Downstream of the WVDP in Buttermilk Creek
at Thomas Corners Bridge (WFBCTCB)

RADIOACTIVITY CONCENTRATIONS

WFBCTCB Refarence Values
Analyte Units | N Concentrations ' N WFBCBKG? Guidding
Average Maximum Background Range
GrossAlpha pa/mL - 12 5.75+7.62E-10 1.44E-09 12 <5.80E-10-1.08E-09 3E-08
GrossBeta pa/mL | 12 7.84+1.53E-09 9.98E-09 12 <1.23E-09-4.76E-09 1E-06°
Tritium pa/mL - 12 6.61+8.50E-08 1.65E-07 12 <8.06E-08-2.29E-07 2E-03
-0 pua/mL - 4 3.77+1.81E-09 4.45E-09 4 | <9.20E-10-1.76E-09 1E-06
Tc-99 pa/m | 3 5.24+2 63E-09 1.04E-08 4 | <990E-10-7.25E-09 1E04
Cs137 pua/mL - 4 2.11+2,02E-09 3.04E-09 4 | <1.84E-09—<3.33E-09 3E-06

N - Number of samples

3 Background location

® DOE ingestion-based DCGsfor 100 mremVyr dose limit are provided as a guideline for radiological resultsin the
absence of water quality standards.

¢ Alpha as Am-241

4 Beta as S-90
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Table C-4B (continued)
2003 Results in Surface Water Downstream of the WVDP in Buttermilk Creek
at Thomas Corners Bridge (WFBCTCB)

CHEMICAL CONSTITUENTS

WFBCTCB Reference Vaues
Analyte Units N Concentrations N WFBCBKG? Sandard®
Avaage  Maximum Background Range

Alpha-BHC mg/L 2 | <0.000009 <0.000009 | 2 | <0.000009-<0.000009/ 0.000002
Aluminum, Dissolved mg/L 2 <0.25 04 2 <0.10<0.10 0.10
AmmoniaN mg/L 2 <0.05 <0.05 2 <0.05<0.05 0.09-21
Antimony, Total mg/L 2 <0003 <0003 @ 2 <0.003<0.003 --
Arsmic, Dissolved mg/L 2 <0005 <0005 @ 2 <0.005—<0.005 0.150
Barium, Total mg/L 2 0.06 0.06 2 0.07-0.10 -
Boron, Total mg/L 2 0.03 0.04 2 0.01-0.02 10.0
Bromide mg/L 2 <050 <050 2 <0.50~<0.50 --
Cadmium, Dissolved mg/L 2 <0001 <0001 @ 2 <0.001<0.001 0.00%°
Calcium, Total mg/L 9 389 50.9 9 219432 -
Chloride mg/L 2 23 25 2 10-16 --
Chromium, Dissolved mg/L 2 <0.01 <0.01 2 <0.01<0.01 0.114°
Cobalt, Total my/L 2 <0006 <0005 2  <0.005<0005 0,005
Conductivity umhos'om@25°C | 22 266 326 2 145-279 -
Copper, Disolved mg/L 2 <0005 <0005 @ 2 <0.005—<0.005 0.014°
Dissolved, Oxygen mg/L 2 1 1» 2 9-12 4.0 (min)
Fluoride mg/L 4 <0.10 <0.10 4 <0.10<0.10 34
Hardness mg/L 9 123 168 9 69-132 -
Iron, Total mg/L 2 0.30 0.32 2 0.23-328 0.30
Lead, Dissolved myL 2 <00006 | <00005 | 2  <0.0005-<0.0005 0.007"
Magnesum, Total mg/L 9 6.39 10.0 9 351594 -
Manganess, Total mg/L 2 0.01 0.01 2 0.02-0.10 -
Mercury, Dissolved, Method 1631 mg/L 2 | 0000001 @ 0000001 @ 2 0.000001 --
Nickd, Dissolved mg/L 2 <004 <004 2 <0.04<0.04 0.081°
NitrateN mg/L 2 0.26 034 2 <0.05-0.16 -
Nitrite-N mg/L 2 <0.05 <0.05 2 <0.05<0.05 0.10
NPOC mg/L 2 31 36 2 20-24 -

N - Number of samples

-- No reference standard avail able for this analyte

3 Background location

® New York Sate Water Quality Sandards, Class“ C” as a comparative reference for nonradiological results
¢ Calculated from maximum measurement of hardness of surface water streamat WFBCTCB

4 Standards for cobalt, thallium, and vanadium are acid-soluble.
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in Buttermilk Creek at Thomas Corners Bridge (WFBCTCB)

Analyte

Oil & Grease

pH

Sdenium, Dissolved
Sodium, Tota

Sdids, Total Disxolved
Sdids, Total Suspended
Sulfate

Sulfide

Surfactants

Thallium, Tota
Titanium, Total

TOX

Vanadium, Total
Zinc, Dissolved

N - Number of samples
U - Sandard units

-- No reference standard avail able for this analyte

3 Background location

Table C-4B (concluded)
2003 Results in Surface Water Downstream of the WVDP

CHEMICAL CONSTITUENTS (cond uded)

Units

mylL
U
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL

N

NILN

N NDNNNDNDNNDNNDNDNDN

WFBCTCB
Concentrations

Average | Maximum

<5
7.10
<0.001
15.6
176
<4
231
<0.04
004
<0.008
<0.05
0.01
<0.01
<0.02

<5
819
<0.001
15.7
206
<4
26.2
<0.04
0.06
<0.008
<0.05
0.02
<0.01
<0.02

N

24

N NDNNNDNDNNNDNDNDN

Reference Values
WFBCBKG? Sendard®
Background Range
<5<5 -
6.56-8.24 6.5-85
<0.001-0.002 0.0046
853-855 -
125-176 500
<4<4 -
158-21.4 -
<0.4-0.62 0.002
0.04-0.04 004
<0.008-<0.008 0.008"
<0.05-<0.05 -
0.01-0.02 -
<0.01-<0.01 0.014°
<0.02<0.02 0.12¢f

b New York Sate Water Quality Sandards, Class“ C” as a comparative reference for nonradiological results
¢ Calculated from maximum measurement of hardness of surface water streamat WFBCTCB

4 Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-4C
2003 Results in Surface Water Downstream of the WVDP at Frank’s Creek

(WNSPO0O06)
RADIOACTIVITY CONCENTRATIONS
WNSP006 Reference Values
Analyte Units = N Concentrations N WFBCBKG? o
Average Maximum Background Range Guideine

GrosAlpha | pG/mL @ 52 0.94+1.44E-09 8.06E-09 12 = <5.80E-10-1.08E-09 3E-08°
GrossBeta pG/mL | 52 3.82+0.38E-08 108E-07 12 | <1.23E-09-4.76E-09 1E-06"
Tritium pG/mL - 52 189+0.84E-07 151E-06 12 | <B.06E-08-2.29E-07 2E-03
C-14 pua/imL | 4 -0.18+1.92F-08 <2.64E-08 4 | <1.34E-08-<2.66E-08 TE-05
S-0 pG/mL - 12 184+0.34E-08 2.93E-08 4 | <9.20E-10-1.76E-09 1E-06
Tc9 pua/imL | 4 6.51+2.65E-09 119E-08 4 | <9.90E-10-7.25E-09 1E-04
[-129 pua/imL | 4 2.10+9.75E-10 L1E-09 4 | <525E-10-142E-09 5E-07
Cs137 pG/mL - 12 5.74+8.98E-09 153E-08 4 | <1.84E-09-<3.33E-09 3E-06
U-232 pua/imL | 4 4.56+1.31F-10 5.86E-10 4 | <814E-11-<5.23F-11 1E-07
U-233234 pG/mL - 4 3.88+1.50E-10 4.82F-10 4 | <6.60E-11-1.20E-10 5E-07
U-235236 pua/imL | 4 196+4.77E-11 <6.69E-11 4 | <1L76E-11-288E-11 5E-07°
U-238 pG/mL - 4 256+1.24E-10 347E-10 4 | <157E-11-563E-11 6E-07
Total U pgmL | 4 8.08+0.20E-04 100E-03 4 | 218E-04461E04 --

Pu-238 pua/imL | 4 321+343E-11 5.20E-11 4 | <l74E-11<311F-11 4E-08
Pu-239/240 pG/mL - 4 202+3.83E-11 <4.85E-11 4 | <224F-11-198E-10 3E-08
Am-241 pua/imL | 4 4.87+4.37E-11 6.67E-11 4 | <219E-11-323E-11 3E-08

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

® DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
¢ Alpha as Am-241

4 Beta as S-90

¢DCG for U-236is used for this comparison.
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Table C-4C (continued)
2003 Results in Surface Water Downstream of the WVDP at Frank’s Creek

(WNSPO0O06)
CHEMICAL CONSTITUENTS
WNSP006 Reference Values
Analyte Units N Concentrations N WFBCBKG* b
Avaage  Maximum Background Range Sancard

AlphaBHC mg/L 2 | <0.000009  <0.000009 2 | <0.000009-<0.000009 0.000002
Aluminum, Dissolved mg/L 2 0.6 0.68 2 <0.10<0.10 0.10
Ammonia-N mg/L 2 <0.05 <0.05 2 <0.05—<0.05 00921
Antimony, Total mg/L 2 <0003 <0003 | 2 <0.003—<0.003 --
Arsenic, Dissolved mg/L 2 <0.005 <0005 @ 2 <0.005—<0.005 0.150
Barium, Total mg/L 2 0.06 0.07 2 007-0.11 --
Boron, Total mg/L 2 0.03 0.04 2 0.01-0.02 100
Bromide mg/L 2 <050 <0.50 2 <0.50<050 -
Cadmium, Dislved mg/L 2 <0001 <0001 | 2 <0.001—<0.001 0.004°
Calcium, Total mg/L 9 47.1 711 9 219432 --
Chloride mg/L 2 114 127 2 10-16 -
Chromium, Dissolved mg/L 2 <0.01 <0.01 2 <0.01—<0.01 0.14%
Cobalt, Total my/L 2 <0005 @ <0005 2  <0.005<0.005 0.005"
Condudtivity umhos'cm@es°C | 47 614 1520 22 145-279 -
Copper, Dissolved mg/L 2 <0005 <0005 | 2 <0.005—<0.005 0.01&
Dissolved Oxygen mg/L 2 13 18 2 9-12 4.0(min)
Fluoride mg/L 2 <0.10 <0.10 2 <0.10<0.10 4.38°
Hardness mg/L 9 150 223 9 69-132 --
Iron, Tota mg/L 2 552 7.59 2 0.23-3.28 0.30
Lead, Dissolved mg/L 2| <00005 @ <00005 | 2| <0.0005-<0.0005 0.00¢°
Magnesum, Total mg/L 9 7.77 1 9 351-5H --
Manganese, Total mg/L 2 0.17 0.2 2 0.02-0.10 --
Mercury, Dissolved, Method 1631 mg/L 2 | 0000008 @ 0000015 | 2 0.000001 -
Nickel, Dissolved mg/L 2 <004 <0.04 2 <0.04<004 0.10°
Nitrate-N mg/L 2 0.72 0.77 2 <0.05-0.16 --
Nitrite-N mg/L 2 <0.05 <0.05 2 <0.05<0.05 0.10
NPOC mg/L 2 38 39 2 2024 -
Qil & Grease mg/L 3 <5 <5 2 <5<5 -
pH SV 24 7.17 8.26 24 6.56-8.24 6.5-85

N - Number of samples

U - Sandard units

-- No guideline or standard available for these analytes

3 Background location

®New York Water Quality Standards for Class“ C” surface waters as a comparative reference for nonradiological
results.

¢Cal cul ated from maximum measured hardness of surface water stream at VWNSPOO6.

4 Standards for cobalt, thallium, and vanadium are acid-soluble.

C-43
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Analyte

Sdenium, Dissolved
Sodium, Total

Sdlids, Total Dissolved
Solids, Total Suspended
Qulfate

Sulfide

Surfactants

Thallium, Total
Titanium, Total

TOX

Vanadium, Total
Zinc, Dissalved

N - Number of samples

Table C-4C (concluded)
2003 Results in Surface Water Downstream of the WVDP at Frank’s Creek
(WNSPO006)

CHEMICAL CONSTITUENTS (concluded)

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

N

NNNNNNNNN RN D

WNSPO06
Concentrations
Average | Maximum

0.002 0.002
100 106
21 436
112 175
65.8 794
<0.04 <0.04
<0.02 <0.02
<0.008 <0.008
<0.06 0.07
0.03 0.03
<0.01 <0.01
<0.02 <0.02

-- No guideline or standard available for these analytes

3 Background location

N NDNDNNNDNDNNDNDNDN

Reference Vaues
WFBCBKG b
Background Range Sandard
<0.001-0.002 0.0046
853-855 -
125-176 500
<4-<4 -
158214 -
<0.04-0.62 0.002
0.04-004 0.40
<0.008-<0.008 0.008"
<0.05<0.05 -
0.01-002 -
<0.01<0.01 0.014°
<0.02-<0.02 0.16°

®New York Water Quality Sandardsfor Class“ C” surface waterse as a comparative reference for nonradiological

results.

¢ Cal culated from maxi mum measured har dness of surface water stream at VWNSP0OG6.

4 Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-4D
2003 Results From Outfall WNSP116

Month Units N Total Disolved Solids Daily Max| mum”®
Average Maximum Linit

January mg/L 2 365 399 500
February’ mo/L 0 ~ - 500
March mg/L 2 321 388 500

April mo/L 2 364 367 500
May” mg/L 0 - - 500

June mg/L 2 351 364 500

July’ mo/L 0 ~ - 500
Augud mg/L 2 326 336 500
September” mo/L 0 ~ - 500
October mg/L 2 320 339 500
November” mg/L 0 - - 500
December mg/L 2 329 412 500

N - Number of samples
3aSPDESPermit limit; 500 mg/L daily maximum

® No discharge this month

Table C-4E
2003 Results in Surface Water at Erdman Brook (WNERB53)
. Reference
Analyte Units N VWNERBSS3 Concentrations Guiddine® or
Minimum Average Maximum | Sandard®

GrossAlpha pGi/mL 50 <8.14E-10 0.26+1.77E-09 2.42E-09 3E-08°
GrossBeta pGi/mL 50 9.14E-09 2.09+0.31E-08 4.37E-08 1E-06"
Tritium pGi/mL 52 <6.14E-08 6.19+8.21E-08 3.74E-07 2E-03
S-90 pGi/mL 3 9.30E-09 9.70+2.75E-09 9.91E-09 1E-06
Cs137 pGi/mL 3 <1.77E-09 -0.50+2.08E-09 <2.38E-09 3E-06
pH U 52 6.23 7.14 8.04 6.0-95

N - Number of samples

U - Sandard units

3DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
®New York Sate Water Quality Sandards, Class“ D" for surface waters as a standard for nonradiological results
¢Alpha as Am-241

dBeta as S-90
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Table C-4F
2003 Results in Surface Water at Frank’s Creek East of the SDA (WNFRC67)

. Reference
Analyte Units N VWINFRCGT7 Concentrations Guiddine or
Minimum Average Maximum Standard®
GrossAlpha pCi/mL 12 <5.06E-10 5.45+7.07E-10 3.89E-09 3E-08°
GrossBeta pGi/mL 12 142E-09 3.22+1.22E-09 8.88E-09 1E-06"
Tritium pGi/mL 12 <5.80E-08 4.35+8.40E-08 2.50E-07 2E-03
S-90 pCi/mL 3 <142E-09 0.95+1.52E-09 342E-09 1E-06
Cs137 pCi/mL 3 <1.97E-09 1.00+2.55E-09 <3.40E-09 3E-06
pH U 12 6.22 7.02 7.98 6.5-85

N - Number of samples

U - Sandard units

3 DOE ingestion-based DCGsfor 100 mremvyr dose limit are provided as a guideline for radiological resultsin the
absence of water quality standards.

®New York Sate Water Quality Sandardsfor Class” C" surface watersasa comparative reference for nonradiol ogical
results.

¢ Alpha as Am-241

4 Beta as S-90

Table C-4G
2003 Results in Surface Water at Drum Cell Drainage (WNDCELD)
. Reference
Analyte Units N WNDCELD Concentrations Guiddine®
Minimum Average Maximum | or Sandard®

GrossAlpha pCi/mL 12 <4.66E-10 253+6.43E-10 1.20E-09 3E-08°
GrossBeta pCi/mL 12 <1.13E-09 2.46+1.19E-09 6.88E-09 1E-06"
Tritium pCi/mL 4 <7.74E-08 5.53+8.46E-08 1.04E-07 2E-03
S-90 pCi/mL 4 <1.59E-09 1.39+1.70E-09 1.85E-09 1E-06
[-129 pCi/mL 4 <3.81E-10 3.93+8.38E-10 1.68E-09 5E-07
Cs137 pCi/mL 4 <4.27E-09 3.61+6.96E-09 <1.06E-08 3E-06
pH U 12 6.45 6.98 7.97 6.5-85

N - Number of samples

U - Sandard units

3DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological resultsin the
absence of water quality standards.

b New York State Water Quality Sandardsfor Class” C" surface watersasa comparative referencefor nonradiol ogical
results.

¢ Alpha as Am-241

4 Beta as S-90
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Table C-4H
2003 Results in Surface Water at the Standing Water (WNSTAW-Series)

L ocations
Reference Values
Analyte Units N WNSTAW4 WNSTAWS WNSTAWB® Guiddine”
Background Location or Sandard®
GrossAlpha pa/mL 1| 4.26+329-10 2.89+2 86E-10 4.68+6.80E-10 3E-08°
GrossBeta pa/mL 1| 337409809 2.30+0.92E-09 2.78+1.03E-09 1E-06°
Tritium pa/mL 1| 1144085607 -1.30£5.94E-08 -1.01+0.82E-07 2E-03
S-0 pa/mL 1| 049+1.19-09 9.80+8.78E-10 1.2241.26E-09 1E-06
Cs137 pa/mL 1| -0.06+4.46E-09 -0.69£5.11E-09 3.05£6.11E-09 3E-06
Chloride mg/L 1 8 <1 39 -
Conductivity pmhosom@2s°C | 1 81 52 359 -
Iron, Total mg/L 1 0.14 0.62 0.19 0.3
Manganes, Taotal mg/L 1 0.02 0.15 0.07 --
Nitrate+Nitrite mg/L 1 <0.05 <0.05 <0.05 -
pH SV 1 7.77 7.38 7.37 6.0-95
Sodium, Total mg/L 1 45 10 20.6 -
Sulfate mg/L 1 7.3 5.6 133 --
Reference Vaues
Analyte Units N WNSTAWG WNSTAWB" Guideline’ or
Background Location Sandard®
GrossAlpha pa/mL 1| 346+6.20E-10 4.68+6.80E-10 3E-08°
GrossBeta pa/mL 1| 4.22+107E-09 2.78+1. 03E-09 1E-06°
Tritium pa/mL 1| 0.33+833E08 -1.01+0.82E-07 2E-03
-0 pa/mL 1| 128+119-09 12241.26E-09 1E-06
Cs137 pa/mL 1| -0.79+8.90E-09 3.05£6.11E-09 3E-06
Chloride mg/L 1 2 39 --
Conductivity umhosom@25°C | 1 190 359 -
Iron, Total mg/L 1 <0.10 0.19 0.3
Manganesg, Total mg/L 1 <0.02 0.07 --
Nitrate+Nitrite mg/L 1 <0.05 <0.05 --
pH SV 1 743 7.37 6.0-95
Sodium, Tata mg/L 1 <10 20.6 -
Sulfate mg/L 1 89 133 -

N - Number of samples

U - Sandard units

-- No guideline or standard available for these analytes

3 Background location

® DOE ingesti on-based DCGsfor 100 mrem/yr dose limit are provided as a guidelinefor radiological results.

¢ New York Sate Water Quality Sandards Class“ D" surface waters as a comparative standard for nonradiological
results

4 Alpha as Am-241

¢Beta as S-90
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Table C-4H (concluded)

2003 Results in Surface Water at the Standing Water (WNSTAW-Series)

L ocations
Reference Values
Analyte Units N WNSTAW9 WNSTAWB? Guiddin€’ or
Background Location Sandard"

GrossAlpha pCi/mL 1| A4744576E-10 4.68+6.80E-10 3E-08"
GrossBea pCi/mL 1| 272+096E-09 2.78+1.03E-09 1E-06°
Tritium pCi/mL 1| 818+844E-08 -1.01+0.82E-07 2E-03
K-40 pCi/mL 1| -9.79+9.72E-08 -0.54+1.04E-07 TE-06
Co-60 pCi/mL 1| 361+417E-09 -1.01+5.21F-09 5E-06
S-90 pCi/mL 1| 102+0.82E-09 1.22+1 26E-09 1E-06
Cs 137 pCi/mL 1| 230+6.28E-09 3.05+6.11F-09 3E-06
Chloride mg/L 1 8 39 --
Condugctivity urhoscm@25°C - 1 236 359 —
Iron, Total mg/L 1 0.2 0.19 0.3
Manganese, Total mg/L 1 012 0.07 --
Nitrate+Nitrite mg/L 1 <0.05 <0.05 -

pH V) 1 752 7.37 6.5-8.5
Sodium, Taotal mg/L 1 5.2 206 -
Sulfate mg/L 1 159 133 --

N - Number of samples
U - Sandard units

-- No guideline or standard available for these analytes

3 Background location

® DOE ingesti on-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
¢ New York Sate Water Quality SandardsClass“ C” surface waters asa comparati ve standard for nonradiological

results at WNSTAWO
4 Alpha as Am-241
¢ Beta as S-90
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Appendix C-5

Potable Water (Drinking Water) Data
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Analyte

GrossAlpha
GrossBeta
Tritium
S-90
Cs137
Condudivity
pH

Analyte

GrossAlpha
GrossBeta
Tritium
S-90
Cs137
Condudtivity
pH

Analyte

GrossAlpha
GrossBeta
Tritium
S-90
Cs137
Condudtivity
pH

Table C-5A

2003 Results in Potable Well Water Around the WVDP

Units

pG/mL
paG/mL
paG/mL
pa/mL
pa/ml
pmhos'cm@25°C
SV

Units

pa/mb
pa/mL
paG/mL
paG/mL
paG/mb
pmhos'cm@25°C
V)

Units

pG/mb
paG/mL
paG/mL
paG/mL
paG/mL
pmhoscm@25°C
SV

N - Number of samples
U - Sandard units

-- No guideline or standard available for these analytes
3 Background location
® New York Sate Water Quality Standard for Class “ GA” for fresh groundwater
¢ NYSDOH raw water supply standards (10 NYCRR Part 170.4)
4 Alpha standard excludes radon and uranium, however, the WVDP results include these i sotopes.

¢ Beta standard excludes strontium and alpha emitters, however, the WVDP results include these i sotopes.

N

PR RRRRPR PR R RRRPR

PR RRRRPR

Annua Concentrationsat Potable Wdls

WFWELO1L = WFWEL02 | WFWELQ3

8.68+7.76E-10 | 4.26+8.00E-10 | 1.16+0.92E-09
2.24+1.26E-09 | 1.13+1.44E-09 | 1.92+1.47E-09
0.03+8.23E-08 | -4.57+8.15E-08 | -4.75+5.64E-08
241+2.89F-09 | 1.53+1.52E-09 | 1.23+1.24E-09
161+7.55E-09 ' 0.75+6.42E-09  0.10+1.10E-08

432
7.81

469
7.20

425
812

Annua Concentrationsat Potable Wdls

WFWELO4 =~ WFWELOS | WFWELO7

0.95+1.80E-09

2.98+2.50E-09

3.65+5.85E-08

0.10+1.37E-09

3.02+7.58E-09
1424
811

108+557E-10
2.84+1.03E-09
0.56+7.94E-08
130+1.31E-09
2.14+7.37E-09
266
6.42

8.53+6.75E-10
-3.71+8.43E-10
2.19+8.20E-08
2.27+2.92E-09
-0.27+1.15E-08
297
7.80

Annua Concentrationsat Potable Wdls

WFWELO8 = WFWEL0S | WFWEL10

1.20+0.92E-09
246+1.51E-09
0.21+8.33E-08
2.61+1.43E-09
1.97+7.36E-09
381
7.92
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2.08+1.30E-09
207+1.52E-09
3.88+8.06E-08
116+1.85E-09
3.08+6.12E-09
560
8.05

-043+1.33E09
1.85+140E-09
-5.63+7.99E-08
0.09+1.51E-09
6.42+6.60E-09
589
7.55

Reference Values
Background® be
WRWELO =~ Yandard
092458410  156-08°
5.25+8 00E-10 1E-06°
-8.11+5.65E-08 -
-0.36+1.33E-09 -
1.54+4.63E-09 -
273 -
8.08 6.5-85
Reference Values
Background® be
WRWELO =~ Yandard
092458410  156-08°
5.25+8 00E-10 1E-06°
-8.11+5.65E-08 -
-0.36+1.33E-09 -
1.54+4.63E-09 -
273 -
8.08 6.5-85
Reference Values
Background® be
WRWELOs |~ endard
092458410  156-08°
5.25+8 00E-10 1E-06°
-8.11+5.65E-08 -
-0.36+1.33E-09 -
1.54+4.63E-09 -
273 -
8.08 6.5-85
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Table C-5B
2003 Results in Main Plant Potable Water (WNDNKMP)

Annual Concentration

Analyte Units N Sandard®
Minimum Average Maximum
GrossAlpha pCi/mL 6 <3.33E-10 0.27+4.19E-10 <5.74E-10 15E-08
GrossBeta pCi/mL 6 7.81E-10 159+0.74E-09 198E-09 5E-08
Tritium pCi/mL 6 <8.16E-08 -1.94+8.46E-08 121E-07 2E-05
Conductivity umhosem@25°C |~ 6 158 212 244 -
pH Sy 6 721 7.62 8.01 --

2003 Results in Environmental Laboratory Potable Water (WNDNKEL)

Annual Concentration

Analyte Units N Sandard®
Minimum Average Maximum

GrossAlpha pCi/mL 6 <3.38E-10 -0.06+4.23E-10 <554E-10 15E-08
GrossBeta pCi/mL 6 9.98E-10 1.69+0.75E-09 2.88E-09 5E-08
Tritium pCi/mL 6 <8.01E-08 3.45+8.33E-08 174E-07 2E-05
Conductivity urhos'cm@25’C | 6 1% 208 232 -
HAAS mg/L 4 <0013 <0.023 <0.038 0.06
pH Sy 6 6.79 721 8.00 --
TTHM mg/L 4 <0.017 <0.029 <0.046 0.08

2003 Results in Maintenance Shop Potable Water (WNDNKMYS)

Annual Concentration

Analyte Units N Sandar d®
Minimum Average Maximum
GrossAlpha pCi/mL 6 <3.59E-10 0.64+4.03E-10 <4.77E-10 15E-08
GrossBeta pCi/mL 6 1.04E-09 1.45+0.76E-09 1.80E-09 5E-08
Tritium pCi/mL 6 <5.80E-08 1.29+8.00E-08 1.04E-07 2E-05
Condudtivity umhoscm@25°C |~ 6 198 229 315 -
pH U 6 7125 7.62 857 -

N - Number of samples

U - Sandard units

-- No guideline or standard available for these analytes

aNew York Sate Department of Health MCLs for drinking water used as a comparative reference
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Table C-5C
2003 Results in Utility Room Potable Water (WNDNKUR)

| WNDNKUR Concentrations Standard
Analyte Units N or
Minimum Aveage Maximum Guiddine®

GrossAlpha pG/mL 12 <3.33E-10 1.07+4.55E-10 <6.17E-10 15E-08
GrossBeta pG/mL 12 7.71E-10 1.64+0.75E-09 2.65E-09 5E-08
Tritium pG/mL 12 <4.32F-08 0.83+7.95E-08 1.18E-07 2E-05
Antimony, Total mg/L 1 NA NA <0.001 0.006
Arsenic, Total mg/L 1 NA NA <0.001 0.05
Barium, Tota mg/L 1 NA NA <0.20 2
Beryllium, Tota mg/L 1 NA NA <0.0003 0.004
Cadmium, Total mg/L 1 NA NA <0.002 0.005
Chromium, Tatal mg/L 1 NA NA <0.010 01
Conductivity pmhos'cm@es°C | 12 107 198 248 -
Cyanide Tatal mg/L 1 NA NA <0.01 0.2
Fluoride mg/L 1 NA NA <0.20 22
FreeResdua Chlarine mg/L 1,095 045 NA 220 0.2-4.0
Mercury, Total mg/L 1 NA NA <0.0004 0.002
Nickd, Total mg/L 1 NA NA <0.005 --
pH SV 12 7.35 7.82 8.56 --
POC” mg/L 52 NA NA <0.0005 <0.0005
SHenium, Tatal mg/L 1 NA NA <0.002 0.050
Thallium, Tatal mg/L 1 NA NA <0.001 0.0005
Turbidity NTU 2,190 0.08 NA 0.46 10°

N - Number of samples

NA - Not available, constituents sampled annually

NTU - Nephelometric turbidity units

U - Sandard units

-- No guideline or standard available for these analytes

aNew York Sate Department of Health MCLs for drinking water or EPA MCLGs, whichever is more stringent
®Principal organic contaminant

¢A treatment standard of 0.3 NTU appliesto the 95th percentile on a monthly basis.
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Table C-5D
2003 Results in Utility Room Raw (Untreated) Water (WNURRAW)

. WNURRAW Concentr ations
Analyte Units N — .
Minimum Average Maximum
Iron, Total mg/L 53 011 0.60 6.85
Solids Total Dissolved mg/L 21 (57 106 162

N - Number of samples
-- No guideline applicable to this location

Table C-5E
Various Site Tap Water Locations
(Analyzed by Cattaraugus County Department of Health)

Analyte Units Various Ste Tap Water Locations Sandar
N Results
E. coli NA ° Negetive one pogitive sanple
FreeResdual Chlorine mg/L » Range 0.04-1.16 mg/L 0.02 (min)—4.0 (mex)
Total Caliform NA 1» Negetive two or more poditive samples

N - Number of samples

NA - Not applicable
aNew York Sate Department of Health MCLs for drinking water or EPA MCLGs, whichever is more stringent

Table C-5F
Tap Water Sample Results From WVDP Restroom Sink
(Analyzed by Cattaraugus County Department of Health)

Analyte Units N | DateCoallected Annual Conocentration Sandard®
Nitrate-N my/L 1 3/11/03 101 10

N - Number of samples
aNew York Sate Department of Health MCLs for drinking water or EPA MCLGs, whichever is more stringent

VWWDP Annual Ste Environmental Report Calendar Year 2003



Appendix D

Summary of Air Monitoring Data

Ambient Air and Atmospheric Fallout Samples are Collected
From Numerous Locations in the West Valley Area
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| sotope®

GrossAlpha
GrossBeta
H-3

Co-60
S-90
[-129
Cs137
Eu-154
U-232°
U-233/234°
U-235/236"
U-238°
Pu-238
Pu-239/240
Am-241

Table D-1

2003 Airborne Radioactivity at Main Stack (ANSTACK)

Z

R N N N N N N

Total % of DCGs

N - Number of samples
-- DCGs are not specified for gross alpha and beta activity.
aHalf-livesarelisted in Table K-1C.
b Total volume released at 50,000 cfm = 7.38E+ 14 mlL/year

¢ Derived concentration guides (DCGs) are listed for reference only. They are applicable to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

dTotal Uranium: 1.56+0.02E-01 g; average = 2.11E+0.03E-10 pg/mL

Exhaust

Activity Released”

(C)
1.68+0.13E-06
5.46+0.05E-05
2.41+0.20E-03
4.62+5.88E-08
4.31+0.15E-06
6.49+0.44E-05
1.22+0.05E-05
0.00+1.53E-07
3.32+0.99E-08
5.75+0.99E-08
6.14+3.70E-09
5.03+0.89E-08
1.69+0.17E-07
2.19+0.19E-07
5.16+0.30E-07
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Average
Concentration
(uCi/mL)
2.28+0.17E-15
7.39+0.07E-14
3.27+0.27E-12
6.26+7.97E-17
5.84+0.21E-15
8.79+0.60E-14
1.65+0.07E-14
0.00+2.07E-16
4.40+1.3AE-17
7.80+1.34E-17
8.32+5.01E-18
6.82+1.20E-17
2.29+0.23E-16
2.97+0.26E-16
6.99+0.41E-16

Maximum
Concentration
(uCi/mL)
3.30E-14
1.16E-12
2.16E-11
3.37E-16
8.89E-15
1.20E-13
3.63E-14
<4.57E-16
6.86E-17
7.34E-17
1.43E-17
7.89E-17
5.09E-16
5.26E-16
1.15E-15

DCG® | Average
(uCi/mL) % DCG
1E-07 @ <001
8E-11 | <001
9%-12 | 006
7E-11 | 013
4E-10 | <001
5E-11 | <001
2E-14 | 022
9%-14 | 009
1F-13 | 001
1F-13 | 007
3E-14 | 076
2614 | 148
2E-14 | 349
6.33
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Table D-2

2003 Airborne Radioactivity at Vitrification System (HVAC) (ANVITSK)

Total
| sotope N Activity Rdeasd

(Ci)
GrossAlpha 52 -1.78+3.44E-08
GrossBeta 52 4.68+6.57E-08
Co-60 4 -2.28+3.94E-08
-0 4 2.70+1.58E-08
1-129 4 2.69+0.89E-07
Cs-137 4 1.24+3.68E-08
Eu-154 4 -3,61+8.69E-08
uU-232° 4 0.52+2.72E-09
U-233/234° 4 3.84+0.54E-08
U-235/236° 4 5.36+2.53E-09
U-238° 4 2.77+0.56E-08
Pu-233 4 -0.11+1.34E-09
Pu-239/240 4 1.70+1.53E-09
Am-241 4 4.71+2.09E-09

Average
Concentration
(uCi/mL)
-4.84+9.33E-17
1.27+1.78E-16
-0.62+1.07E-16
7.32+4.28E-17
7.30+2.41E-16
3.36+9.98E-17
-0.98+2.35E-16
1.42+7.37E-18
1.04+0.15E-16
1.45+0.69E-17
7.49+1.52E-17
-0.30+3.63E-18
4.60+4.17E-18
1.28+0.57E-17

Maximum a
Concentration DCG
pCi/mL pCi/mL
<9.02E-16 --
1.65E-15 --
<2.95E-16 8E-11
1.90E-16 9%E-12
8.64E-16 TE-11
<3.00E-16 4E-10
<5.06E-16 5E-11
<1.58E-16 2E-14
1.80E-16 9E-14
5.22E-17 1E-13
9.99E-17 1E-13
<1.14E-17 3E-14
1.26E-17 2F-14
245E-17 2E-14

Note: The sampler for former air monitoring location ANSEISK, discontinued at the end of March 2003, was
restarted in October 2003 for operational reasons and became the primary sampling point ANVITSK. The pre-
existing location was shut down.

N - Number of samples

-- DCGs are not specified for gross alpha and beta activity.

a3 Derived concentration guides (DCGs) are listed for reference only. They are applicabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

b Total Uranium: 6.86+0.07E-02 g; average = 1.86+0.02E-10 pg/mL

Table D-3
2003 Airborne Radioactivity at Seismic Sampler (ANSEISK)
Total Average Maximum DCG
| sotope N Adtivity Released Concentration Concentration
(Ci) (UCi/mL) (uCi/mL) (UCi/mL)
GrossAlpha 13 -1.62+1.93E-08 -1.76+2.10E-16 <9.71E-16 --
GrossBeta 13 1.61+0.38E-07 1.75+0.41E-15 193E-14 --

N - Number of samples; Sampling for ANSEISK was discontinued after the first quarter of 2003.
-- DCGs are not specified for gross alpha and gross beta activity.
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Table D-4
2003 Airborne Radioactivity at 01-14 Building (ANCSSTK)

CSSSack Average Maximum DG
| sotope N Activity Concentration Conoentration
Ci pCi/mL pCi/mL pCi/mL
GrossAlpha 52 -1.48+1.33E-08 1.05+0.93E-16 <9.88E-16 --
GrossBeta 52 1.39+2.58E-08 0.94+1.80E-16 1.85E-15 --
Co-60 4 -0.21+1.28E-08 150+8.92F-17 <2.65E-16 8E-11
S-90 4 0.64+5.83E-09 0.45+4.07E-17 <9.70E-17 9E-12
[-129 4 4.90+2.65E-08 3.63+1.98E-16 5.24F-16 7E-11
Cs137 4 0.22+1.00E-08 151+7.00E-17 <1.90E-16 4E-10
Eu-154 4 -0.76+£3.77E-08 -0.54+2.63E-16 <849E-16 5E-11
U-232° 4 1.35+1.15E-09 9.40+8.06E-18 1.14E-17 2E-14
U-233/234° 4 1.06+0.18E-08 7.37+1.28E-17 1.01E-16 9E-14
U-235/236° 4 1.80+0.94E-09 1.26+0.66E-17 2.61E-17 1E-13
U-238° 4 1.10+0.17E-08 7.70£1.21F-17 9.43E-17 1E-13
Pu-238 4 -0.37+6.37E-10 -0.26+4.45E-17 <1.33E-17 3E-14
Pu-239/240 4 0.80+7.87E-10 0.56+£5.49E-18 <1.69E-17 2E-14
Am-241 4 1.55+0.96E-09 1.08+6.69E-18 244E-17 2E-14

N - Number of samples

-- DCGs are not specified for gross alpha and beta activity.

3 Derived concentration guides (DCGs) are listed for reference only. They are applicabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

®Total Uranium: 2.57+0.03E-02 g; average = 1.79+0.02E-10 pg/mL

Table D-5
2003 Airborne Radioactivity at Contact Size-Reduction (ANCSRFK)

VENTILATION OFF DURING CY 2003
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Table D-6

2003 Airborne Radioactivity at Supernatant Treatment System (ANSTSTK)

Total Average Maximum DeG
| sotope N Adivity Released Concentration Concentration
(Ci) (UCi/mL) (uCi/mL) (UCi/mL)

GrossAlpha 52 0.15+7.42E-09 0.02+1.10E-16 7.86E-16 --
GrossBeta 52 253+1.41F-08 3.80+2.08E-16 2.19E-15 --
H-3 52 5.40+0.55E-05 8.14+0.83E-13 247E-12 1E-07
Co-60 4 7.23£7.35E-09 1.09+1.11F-16 155E-16 8E-11
S-90 4 249+3.31E-09 3.76+4.98E-17 <1.04E-16 9E-12
[-129 4 1.61+0.10E-05 2.43+0.15E-13 254F-13 7E-11
Cs137 4 1.36+1.04E-08 2.05+1.56E-16 2.24F-16 4E-10
Eu-154 4 0.43+2.02E-08 0.65+3.04E-16 <5.92F-16 5E-11
U-232° 4 -0.34+6.60E-1C -0.51+9.94F-18 <2.30E-17 2E-14
U-233/234° 4 6.89+0.99E-09 1.04+0.15E-16 1.25E-16 9E-14
U-235/236" 4 1.28+0.76E-09 1.92+1.14F-17 2.39E-17 1E-13
U-238° 4 7.21+0.95E-09 1.09+0.14E-16 1.44E-16 1E-13
Pu-238 4 1.65+4.37E-10 2.48+6.57E-18 <151E-17 3E-14
Pu-239240 4 6.31+4.01E-10 9.49+6.03E-18 137E-17 2E-14
Am-241 4 4.28+4.07E-10 6.45+6.12E-18 6.53E-18 2E-14

N - Number of samples

-- DCGs are not specified for gross alpha and beta activity.

a3 Derived concentration guides (DCGs) are listed for reference only. They are applicable to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

b Total Uranium: 1.51+0.02E-02 g; average = 2.27+0.03E-10 pg/mL
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Table D-7

2003 Airborne Radioactivity at Container Sorting and Packaging Facility

| sotope

GrossAlpha
GrossBeta
Co-60
-9
1-129
Cs-137
Eu-154
uU-232°
U-233/234°
U-235/236°
U-238°
Pu-233
Pu-239/240
Am-241

N - Number of samples

Z

R RN NN NN

(ANCSPFK)

Sack Average
Activity Concentration

Ci pCi/mL
-1.58+1.51F-09 -9.50+9.08E-17
2.71+2.98E-09 1.63+1.79E-16
-1.26+2.71F-09 -0.76+1.63E-16
1.73+1.80E-09 1.04+1.08E-16
1.59+0.36E-07 9.66+2.19E-15
1.85+2.55E-09 1.11+1.53E-16
2.94+9.47E-09 1.77+5.69E-16
0.58+3.05E-10 0.35+1.83E-17
9.98+3.93E-10 6.00£2.37E-17
152+2.71F-10 0.91+1.63E-17
1.08+0.38E-09 6.48+2.26E-17
0.20+1.89E-10 0.12+1.14E-17
0.01+1.45E-10 0.08+8.74E-18
-0.29+1.87E-10 -0.17+1.12F-17

-- DCGs are not specified for gross alpha and gross beta activity.

a Derived concentration guides (DCGs) are listed for reference only. They are applicable to average concentrations

Maximum a
Concentration DCG
pCi/mL pCi/mL
6.75E-16 --
2.12F-15 --
<2.49E-16 8E-11
158E-16 9E-12
143E-14 7E-11
248E-16 4E-10
<6.88E-16 5E-11
<2.59E-17 2E-14
8.71E-17 9E-14
197E-17 1E-13
1.00E-16 1E-13
<2.39E-17 3E-14
<151E-17 2E-14
<1.29E-17 2E-14

at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.
b Total Uranium: 2.44+0.05E-03 g; average = 1.47+0.03E-10 pg/mL

2003 Airborne Radioactivity at Low-Level Waste Treatment Facility

| sotope

GrossAlpha
GrossBeta

N

13
13

Table D-8
(ANLLW2V)
Stack Average
Activity Concentration
Ci pCi/mL
-6.18+7.90E-10 -1.46+1.86E-16
-0.85+1.38E-09 -2.01+3.26E-16

Maxi mum DCG
Concentration
pCi/mL pCi/mL
<1.03E-15 -
1.37E-15 --

N - Number of samples; Sampling for ANLLW2V was discontinued after the first quarter of 2003.
-- DCGs are not specified for gross alpha and gross beta activity.

VWVDP Annual Site Environmental Report

Calendar Year 2003



Table D-9

2003 Airborne Radioactivity at Outdoor Ventilation Enclosures/Portable

Ventilation Units (OVES/PVUS)

Tota Aveaage Maximum DCG
| sotope N Adtivity Rdeased Concentration Concentration

(o)) (LCi/mL) (LCi/mL) (LCi/mL)
GrossAlpha 120 177+0.41E-08 4.18+0.98E-16 5.73&15 --
GrossBeta 120 2.30+0.72E-08 5.63+1.71E-16 853E15 --
Co-60 3 -0.34+1.94E-09 -0.74457E-17 <5.11F-16 8E-11
S0 3 -0.54+1.47E-09 -127+3.46E-17 <3.06E-16 9E-12
Cs137 3 4.93+2 20E-09 116+520E-16 <BPE16 4E-10
Eu-154 3 -3.0445.65E-09 -0.7241.33E-16 <L39E15 5611
U232 3 5.03+6.65E-10 L1%157E-17 <Q40E-17 2E-14
U-233/234° 3 5.50+4.92E-09 132+1.16E-16 <7.10E-16 9%E-14
U-235/2%" 3 5.65+3.73E-10 133+0.88E-17 5.206-17 1F-13
U-238° 3 5.64+5.186-09 133+1.22F-16 <7.48E-16 1E-13
Pu-233 3 2.33+1.38E-09 5.50+3.25E-17 214E16 3E-14
Pu-239240 3 3.49+3.06E-09 8.23+7.23E-17 <4.41F-16 2E-14
Am241 3 8.03+5.056-09 198+1.19F-16 7.44E-16 2E-14

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Estimated releases for the second quarter were based upon releases for the third and fourth quarters,
scaled to gross alpha and beta data for the second quarter.

-- DCGs are not specified for gross alpha and gross beta activity.
3 Derived concentration guides (DCGs) are listed for reference only. They are applicable to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

b Total Uranium: 1.20+0.90E-02 g; average = 2.82+2.12E-10 pg/mL
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Table D-10
2003 Airborne Radioactivity at Lag Storage (ANLAGAM)

ANLAGAM AFGRVAL*®
| sotope N pCi/mL N pCi/mL DCG"
Average Maximum Background Range

GrossAlpha 52 6.54+8.76E-16 1.69E-15 52 <7.71E-16-6.15E-15 -
GrossBeta 52 1.89+0.26E-14 3.64E-14 52 8.97E-15-3.38E-14 -
K-40 3 2.10+3.02E-15 3.90E-15 3 <344E-15<6.45E-15 = 9E-10
Co-60 3 0.24+1.80E-16 <211E-16 3 <2.38E-16<4.80E-16 = 8E-11
S-90 3 3.05+8.17E-17 <Q.ME-17 3 <1.01E-16-2.84E-16 9%E-12
Cs137 3 -0.02+1.59E-16 <19E-16 3 <187E-16<243E-16 = 4E-10
U-23° 3 0.28+1.74E-17 <201E-17 3 <153E-17—<2.22E-17 | 2E-14
U-233/234° 3 5.67+2.08E-17 7.55E-17 3 6.20E-17-1.21E-16 9%E-14
U-235/236° 3 0.78+1.24F-17 148E-17 3 <1.09E-17-1.95E-17 1F-13
U-238° 3 1.03+0.26E-16 2.14F-16 3 7.43E-17-1.48E-16 1F-13
Pu-238 3 0.58+1.21F-17 <193E-17 3 <7.06E-18<180E-17 @ 3E-14
Pu-239/240 3 -1.96+6.45E-18 <8.18E-18 3 <7.68E-18<227E-17 @ 2E-14
Am-241 3 0.62+1.08E-17 <158E-17 3 <4.21F-18-9.49E-18 2E-14

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGsare not specified for gross alpha and gross beta activity.

3 Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

¢Total Uranium: ANLAGAM average = 1.30+0.03E-10 pg/mL; AFGRVAL average = 2.81+0.80E-10 pg/mL
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| sotope

GrossAlpha
GrossBeta
K-40
Co-60
S-90
Cs137
U-232°
U-233/234°
U-235/236°
U-238°
Pu-238
Pu-239/240
Am-241

N

52

a
N

WWWWwwmmwwwwwow

ANNDAAM
pCi/mL

Average
7.13+8.84E-16
1.73+0.25E-14
1.91+3.56E-15
-0.22+2.08E-16
7.14+8.72E-17
-0.42+1.76E-16
0.87+1.15E-17
5.81+2. 04E-17
0.64+1.08E-17
5.741.97E-17
-2.73+9.46E-18
-0.46+747E-18
0.89+1.16E-17

Table D-11
2003 Airborne Radioactivity at the NDA (ANNDAAM)

Maximum
2.75E-15
3.23E-14
4.06E-15

<2.54E-16
7.44E-17

<1.88E-16
1.64E-17
7.79E-17
9.33E-18
6.29E-17

<125E-17

<8.4E-18
1.32E-17

N

52
52

3
3
3
3
3
3
3
3
3
3
3

AFGRVAL*®
puCi/mL
Background Range
<7.71E-16-6.15E-15
8.97E-15-3.38E-14
<3.44E-15<6.45E-15
<2.38E-16<4.80E-16
<1.01E-16-2.84E-16
<1.87E-16<2.43E-16
<1.53E-17—<2.22E-17
6.20E-17-1.21E-16
<1.09E-17-1.95E-17
7.43E-17-1.48E-16
<7.06E-18<1.80E-17
<7.68E-18<2.27E-17
<4.21E-18-9.49E-18

9E-14
1E-13
1E-13
3E-14
2E-14
2E-14

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

¢Total Uranium: ANNDAAM average = 1.25+0.03E-10 pg/mL; AFGRVAL average = 2.81+0.80E-10 pg/mL

Table D-12
2003 Airborne Radioactivity at SDA Trench 9 (ANSDAT9)
ANSDAT9 AFGRVAL®
|sotope N pCi/mL N pCi/mL DCG’
Average Maximum Background Range
GrossAlpha 52 0.24+1.75E-15 1.85E-15 52 <7.71E-16-6.15E-15 -
GrossBeta 52 1.54+0.39E-14 3.04E-14 52 897E-15-338E-14 -
Tritium 52 7.56+7.29E-13 214E-12 50 <5AIE-142.95E-12 | 1E-07
K-40 3 251+4.26E-15 <4.8F-15 3  <BME-15<645E-15 = 9E-10
Co-60 3 0.87+2.17E-16 <243E-16 3 <23BE-16<480E-16 @ 8E-11
1-129 4 1.95+3.26E-16 5.96E-16 4 | <238E-16-390E-16 = 7E-11
Cs137 3 0.25+2.14E-16 <253E-16 3 <187E-16<243E-16 = 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

D-10
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Table D-13
2003 Airborne Radioactivity at Rock Springs Road (AFRSPRD)

AFRSPRD AFGRVAL*®
| sotope N pCi/mL N uCi/mL DCG’
Average Maximum Background Range

GrossAlpha 52 0.51+1.16E-15 1.73E-15 52 <7.71E-16-6.15E-15 --
GrossBeta 52 171+0.32E-14 3.22E-14 52 8.97E-15-3.38E-14 --
Tritium 52 -0.59+6.91F-13 1.66E-12 50 <541E-14-2 95E-12 1E-07
K-40 3 2.18+251F-15 3.12E-15 3 <344E-15<6.45E-15 = 9E-10
Co-60 3 -0.41+2.31F-16 <2.52E-16 3 <2.38E-16<4.80E-16 = 8E-11
S-90 3 -0.32+1.15E-16 <1.37E-16 3 <1.01E-16-2.84E-16 9%E-12
[-129 4 1.29+4.18E-16 <4.83E-16 4 <2.38E-16-3.90E-16 7E-11
Cs137 3 0.10+1.91F-16 <2.21E-16 3 <187E-16<243E-16 = 4E-10
Eu-154 3 1.04+5.73E-16 <6.79E-16 3 <7.08E-16<134E-15 @ 5E-11
U-23 3 0.32+2.01E-17 <227E-17 3 <153E-17—<2.22E-17 = 2E-14
U-233/234° 3 7.95+3.24E-17 9.33E-17 3 6.20E-17-1.21E-16 9%E-14
U-235/236° 3 0.23+2.17E-17 <2.69E-17 3 <1.09E-17-1.95E-17 1F-13
U-238° 3 6.37+2.45E-17 8.27E-17 3 7.43E-17-1.48E-16 1F-13
Pu-238 3 -0.09+1.01E-17 <167E-17 3 <7.06E-18<180E-17 @ 3E-14
Pu-239/240 3 -0.11+9.00E-18 <1.06E-17 3 <7.68E-18<227E-17 @ 2E-14
Am-241 3 -0.39+1.17E-17 <151E-17 3 <4.21F-18-9.49E-18 2F-14

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.

3 Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

¢Total Uranium: AFRSPRD average = 1.85+0.05E-10 pg/mL; AFGRVAL average = 2.81+0.80E-10 pg/mL

VWWDP Annual Ste Environmental Report Calendar Year 2003



Table D-14
2003 Airborne Radioactivity at Dutch Hill Road (AFBOEHN)

AFBOEHN AFGRVAL*®
| sotope N pCi/mL N pCi/mL DCG”
Average Maximum Background Range

GrossAlpha 52 0.43+1.12F-15 2.00E-15 52 <7.71E-16-6.156-15 --
GrossBeta 52 182+0.32E-14 3.39E-14 52 8.97E-15-3.38E-14 --
K-40 3 2.56+3.87E-15 4.28E-15 3 <B44E-15<645E-15 = 9E-10
Co-60 3 -0.74+2.34F-16 <261F-16 3 <2.38E-16<4.80E-16 &= 8E-11
S-90 3 -0.79+1.15E-16 <1.33E-16 3 <1.01F-16-2 84E-16 9E-12
Cs137 3 0.33+2.15E-16 <248E-16 3 <1.87E-16<243E-16 | 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

Table D-15
2003 Airborne Radioactivity at Fox Valley Road (AFFXVRD)
AFFXVRD AFGRVAL?®
| sotope N pCi/mL N pCi/mL DCG"
Average Maximum Background Range
GrossAlpha 52 0.50+1.25E-15 214E-15 52 <7.71E-16-6.15E-15 —
GrossBeta 52 1.69+0.34F-14 3.06E-14 52 897E-15-3.38E-14 -
K-40 3 5.95+3.90E-15 9.30E-15 3 | <BME-15<645E-15 = 9E-10
Co-60 3 -0.17+2.82E-16 <337E-16 3 | <23BE-16<480E-16 = 8E-11
9-90 3 093+1.18E-16 <1.30E-16 3 | <lOIE-16284E-16 @ 9E-12
Cs-137 3 -0.25+2.36E-16 <2.86E-16 3 | <L87E-16<243E-16 = 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.
@ Background air sampling location
® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
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Table D-16
2003 Airborne Radioactivity at the Bulk Storage Warehouse (AFBLKST)

AFBLKST AFGRVAL®
| sotope N pCi/mL N pCi/mL DCG’
Average Maximum Background Range

GrossAlpha 52 0.49+1.13F-15 2.50E-15 52 <7.71E-16-6.15E-15 --
GrossBeta 52 1.74+0.31E-14 3.33E-14 52 8.97E-15-3.38E-14 --
K-40 3 5.67+3.62E-15 6.45E-15 3 <344E-15<6.45E-15 | 9E-10
Co-60 3 -0.46+2.75E-16 <2.89E-16 3 <2.38E-16<4.80E-16 | 8E-11
S-90 3 0.81+1.43F-16 <1.65E-16 3 <1.01E-16-2.84E-16 9E-12
Cs137 3 -0.04+2.15F-16 <249E-16 3 <187E-16<243E-16 | 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were |ost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

Table D-17
2003 Airborne Radioactivity at Route 240 (AFRT?240)
AFRT240 AFGRVAL®
| sotope N pCi/mL N pCi/mL DCG"
Average Maximum Background Range

GrossAlpha 52 052+1.14E-15 2.39E-15 52 <7.71E-16-6.15E-15 -
GrossBeta 52 1.66+0.31E-14 3.39E-14 52 |  897E-15-338E-14 -
K-40 3 2.64+4,90E-15 5.84E-15 3 | <BME-15<645E-15 | 9E-10
Co-60 3 -1.15+2 63E-16 <313E-16 3 | <23BE-16<480E-16 | SE11
S-90 3 0.97+1.22E-16 161E-16 3 | <lOIE-16284E-16 | OE-12
Cs137 3 0.80+4.16E-16 241F-16 3 | <1L87E-16<243E16 | 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.
@ Background air sampling location
® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
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Table D-18
2003 Airborne Radioactivity at Thomas Corners Road (AFTCORD)

AFTCORD AFGRVAL*®
| sotope N pCi/mL N pCi/mL DCG®
Average Maximum Background Range

GrossAlpha 52 0.52+1.14F-15 2.28E-15 52 <7.71E-16-6.15E-15 --
GrossBeta 52 1.66+0.31E-14 3.30E-14 52 8.97E-15-3.38E-14 --
K-40 3 159+5.25E-15 <6.24E-15 3 <344E-15<645E-15 | 9E-10
Co-60 3 1.42+1.95F-16 3.52E-16 3 <2.38E-16<480E-16 &= 8E-11
S-90 3 0.93+1.27E-16 <1.54E-16 3 <1.01E-16-2.84E-16 9%E-12
Cs137 3 0.24+1.83E-16 <2.14E-16 3 <187E-16<243E-16 | 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were |ost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

Table D-19
2003 Airborne Radioactivity at West Valley (AFWEVAL)
AFWEVAL AFGRVAL?
| sotope N HCi/mL N pCi/mL DCG”
Average Maximum Background Range
GrossAlpha 52 0.52+1.13E-15 1.96E-15 52 <7.71E-16-6.15E-15 -
GrossBeta 52 1.72+0.31E-14 3.09E-14 52 897E-15-3.38E-14 -
K-40 3 4,06+3 04E-15 456E-15 3  <BAME-15<645E-15 = 9E-10
Co-60 3 0.59+3 09E-16 <4.06E-16 3 <238E-16<480E-16 = 8E-11
-9 3 0.04+1.15E-16 <1.26E-16 3 <lO0IE-16284E-16 = O9E-12
Cs137 3 -0.16+1.99E-16 <241E-16 3 <L87TE-16<243E-16 = 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGs are not specified for gross alpha and gross beta activity.
@ Background air sampling location
b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
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Table D-20
2003 Airborne Radioactivity at Springville (AFSPRVL)

AFSPRVL AFGRVAL®
| sotope N pCi/mL N pCi/mL DCG”
Average Maximum Background Range

GrossAlpha 52 0.44+1.21E-15 1.83E-15 52 <7.71E-16-6.15E-15 --
GrossBeta 52 171+0.32E-14 3.76E-14 52 8.97E-15-3.38E-14 --
K-40 3 2.13+4.09E-15 5.02E-15 3 <344E-15<645E-15 = 9E-10
Co-60 3 195+2.31F-16 4.27E-16 3 <2.38E-16<480E-16 @ 8E-11
S-90 3 -0.05+1.23E-16 167E-16 3 <1.01E-16-2.84E-16 9E-12
Cs137 3 0.62+1.91F-16 <2.16E-16 3 <187E-16<243E-16 = 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters.

-- DCGsare not specified for gross alpha and gross beta activity.

@ Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

Table D-21
2003 Airborne Radioactivity at the Nashville Background (AFNASHYV)
AFNASHV AFGRVAL®
| sotope N pCi/mL N pCi/mL DCG"
Average Maximum Background Range

GrossAlpha 13 0.74+1.33E-15 207E-15 52 | <7.71E-16-6.15E-15 -
GrossBeta 13 206+0.34E-14 311F-14 52 | 897E-15-338E-14 —
K-40 1 1.64+2.79E-15 <2.79E-15 3 | <BME-15<645E-15 = 9E-10
Co-60 1 -0.46+1.79E-16 <1.79E-16 3 | <23BE-16<480E-16 = 8E-11
-90 1 0.29+1.33E-16 <1.38E-16 3 | <lOIE-16284E-16 = 9E-12
Cs-137 1 0.78+1.48E-16 <1.48E-16 3 | <1L87E-16<243E-16 = 4E-10

N - Number of samples; Composite samples to be analyzed for isotopic constituents for the second quarter of 2003
were lost. Averages and Maxima are based on samples from three quarters for AFGRVAL. Sampling for AFNASHV
was discontinued after the first quarter of 2003.

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

VWWDP Annual Ste Environmental Report Calendar Year 2003



Analyte

GrossAlpha
GrossBeta
H-3

K-40

Cs137

pH

Table D-22

2003 Results in Fallout: Dutch Hill (AFDHFOP)

Units

nGi/m?
nGi/m?
pCi/mL
nGi/m?
nGi/m?
sandard units

N - Number of samples
Note: Samplestaken in June 2003 are rejected for gross alpha and gross beta.

Analyte

GrossAlpha
GrossBeta
H-3

K-40

Cs137

pH

Units

nGi/m?
nGi/m?
pCi/mL
nGi/m?
nGi/m?
sandard units

N - Number of samples
Note: Samplestaken in June 2003 are rejected for gross alpha and gross beta.

VWVDP Annual Site Environmental Report

N Minimum Average Maximum
1 2.12F-02 3.85+1.23E-02 7.07E-02
1 2.32E-01 4.86+0.41E-01 8.27E-01
12 4.66E-08 2.714+8.24E-08 1.20E-07
12 1.68E+00 -1.03+5.34E+00 8.47E+00
12 8.95E-02 -0.02+4.05E-01 6.46E-01
12 393 431 7.87
Table D-23
2003 Results in Fallout: Rain Gauge (ANRGFOP)

N Minimum Average Maximum
1 1.16E-02 4.29+4.39E-02 143E-01
1 2.02E-01 5.63+0.68E-01 1.05E+00
12 8.12F-08 5.10+8.29E-08 127E-07
12 1.196+00 -0.97+7.65E+00 6.78E+00
12 2.12F-01 0.39£5.49E-01 7.88E-01
12 443 4.82 7.10

Calendar Year 2003



Analyte

GrossAlpha
GrossBeta
H-3

K-40

Cs137

pH

Table D-24

2003 Results in Fallout: Route 240 (AF24F OP)

Units
nGi/nt
nGi/nt
pGi/mL
nGi/nt
nGi/nt
sandard units

N - Number of samples
Note: Samplestaken in June 2003 are rejected for gross alpha and gross beta.

Anayte

GrossAlpha
GrossBeta
H-3

K-40

Cs137

pH

N - Number of samples

Units

nGi/nt
nGi/nt
pCi/mL
nGi/nt
nGi/nt
sandard units

FRRRREER 2

Note: Samplestaken in June 2003 are rejected for gross alpha and gross beta.

VWVDP Annual Site Environmental Report

2003 Results in Fallout: Thomas Corners (AFTCFOP)

Minimum Average Maximum
1.10E-02 3.69+1.20E-02 6.47E-02
2.93E-01 5.09+0.46E-01 9.24F-01
5.84E-08 5.29+8.33E-08 1.68E-07
1.79E+00 -1.50+6.41E+00 9.24E+00
1.26E-01 0.17+4.52E-01 3.89E-01
414 445 5.35
Table D-25
Minimum Average Maximum
2.27E-02 5.58+1.81E-02 1.02E-01
2.31F-01 5.42+0.55E-01 1.04E+00
5.96E-08 3.57+7.90E-08 1.09E-07
2.76E+00 0.23+7.51E+00 1LA4E+01
2.08E-01 -0.79+6.16E-01 1.13E+00
3.85 4.56 704
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Analyte

GrossAlpha
GrossBeta
Tritium
K-40

Cs137

pH

Table D-26

2003 Results in Fallout: Fox Valley Road (AFFXFOP)

Units
nGi/nt
nGi/nt
pGi/mL
nGi/nt
nGi/nt
standard wnits

N - Number of samples
Note: Samplestaken in June 2003 are rejected for gross alpha and gross beta.

N

11
11
12
12
12
12

VWVDP Annual Site Environmental Report

Minimum

2.13E-02
1.89E-01
7.97E-08
2.06E+00
1.73E-01
4.50

Average

5.88+2.38E-02

5.16+0.56E-01

2.86+8.52E-08

-0.56+7.67E+00

-0.27+4.70E-01
4.85

Maximum

1.16E-01
8.67E-01
1.67E-07
1.41E+01
7.63E-01
6.96
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Appendix E

Summary of Groundwater Monitoring Data
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Groundwater Sampling Methodology

Groundwater samples are collected from monitoring wells using either dedicated Teflon® well
bailers or bladder pumps. Bailers are used in lowyield wells; bladder pumps are used in
wells with good water-yielding characteristics. This sampling equipment is dedicated to an
individual well to reduce the likelihood of sample contamination from external materials or
Cross contamination.

To ensure that only representative groundwater is sampled, three well volumes are removed
(purged) from the well before the actual samples are collected. In low-yield wells, pumping
or bailing to dryness provides sufficient purging. Conductivity and pH are measured before
and after sampling to confirm the geochemical stability of the groundwater during sampling.

The bailer, a tube with a check valve at the bottom, is lowered slowly into the well to mini-
mize agitation of the water column. The bailer containing the groundwater is then withdrawn
from the well and emptied into a sample container. Bladder pumps use compressed air that is
pumped from the surface to gently squeeze a Teflon® bladder encased in a stainless-sted
tube near the bottom of the well. Groundwater flowing into the bladder is pumped into a
sample container, allowing additional groundwater to enter the bladder with a minimum of
agitation and mixing. A check valve ensures that the water flows in only one direction.

Groundwater samples are cooled and preserved, with chemicals if required, to minimize
chemical and/or biological changes after sample collection. A strict chain-of-custody proto-
col is followed for all samples collected by the WNVDP.

Key to bolding convention:

The tables on pages E-9 through E-25 (Tables E-2 through E-13C) contain a bolding convention
devised to help the reader, when viewing the data, to quickly see the range of detectable measurements
within a data series. A data series is a set of chemical or radionuclide measurements (e.g., gross
alpha, gross beta, tritium) from a single location or from similar locations. Note that some tables
contain data that should not be technically evaluated under this convention.

Results for each analyte constitute a single data series. If a radiological result is larger than the
uncertainty term, the measurement is considered positive. Otherwise, aresult is considered non-detect-
able. Chemical results preceded by “ less than” (<) are considered nondetectable. The bolding con-
vention is not applied to data series consisting of less than three values.

If al resultsin adataseries are positive, thelowest and highest values are bolded.
If adata series contains some positive results, the highest value is bolded.
If all valuesin adata series are nondetectable, no values are bolded.

E-2
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2003 Groundwater Sampling and Analysis Agenda

Analyte Group Description of Parameterst
Contamination Indicator Parameters(l) pH, specific conductance (field measurement)
Radiologica Indicator Parameters(RI) Grossalpha, gross beta, tritium
Volatile Organic Compounds (V) NY CRRAppendix 33 Volatile Organic Compounds(VOCs)

(SeeTableE-14°))

Semivolatile Organic Compounds (SV) NY CRRA ppendix 33 Semi-volatile Organic Compounds
(SVOCs) and tributyl phosphate (TBP) (See Table E-14%)

NY CRRAppendix 33 Meds(M33) Antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, lead, mercury, nickel, sdenium,
slver, thallium, tin, vanadium, zinc

Specia Monitoring Parameters Aluminum, iron, manganese
for Early Warning Wells (SM)

Radioisotopic Analyses: Carbon-14, Srontium-90, Technetium-99, lodine-129,

apha, betar, and gammaemitters(R) Cesum-137, Radium-226, Radium-228, Uranium-232,
Uranium-233/234, Uranium-235/236, Uranium-238,
total uranium

Strontium-90 (S) Strontium-90

2003 Quarterly Monitoring Schedule:

1st Qtr - December 1, 2002 to February 28, 2003
2nd Qtr - March 1, 2003 to May 31, 2003

3rd Qtr - June 1, 2003 to August 31, 2003

4th Qtr - September 1, 2003 to November 30, 2003

*Analysis completed for selected active monitoring locations only. See Table E-1C for the anal ytes assigned to
each monitoring location.
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Table E-1
Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUS Well Additional Well Additional
and ID Analytes ID Analytes
Congtituent SWMUs Number? Measuredin Number? Measuredin
2003? 20032
SSWMU #1 -
Low-Level Waste Treatment Facilities:
» Former Lagoon 1 103* (SD) \Y, 110* (T:D) Vv
* LLWTF Lagoons 104 (SC) KAV, 111+ (SD) M33,S,SV,V
* LLWTF Building 105 (SC) \Y 114 (T:D) p
* Interceptors 106 (SD) Y 115 (T:V) p
* Neutralization Pit 107 (T:D) \Y 116* (SV) SV
108 (T:D) \Y 8604 (SC) \Y
109 (T:D) p 8605* (SD) M33,S,SV,V
SSWMU #2 -
Miscellaneous Small Units:
« Sludge Ponds 201 (&) \% 206 (TSD)
¢ Solvent Dike 202 (Ts.V) p 207 (SD) p
¢ Equalization Mixing Basin 203 (SD) p 208 (TSD) \%
« Paper Incinerator 204* (TSD) 8606 (SD) p
205 (SD)
SSWMU #3 -
Liquid Waste Treatment System:
¢ Liquid Waste Treatment System 301* (SB) 307 (SD) p
¢ Cement Solidification System 302 (TsSV)
¢ Main Process Building (specific areas) 305 (SD) p

1Hydrogeol ogic unit monitored and well position in SSWMU follow the well ID in parentheses. Hydrogeol ogic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWMMU: U (upgradient); D (downgradient); B (background); C
(crossgradient). Example: 401* (S B) monitors background conditions in the sand and gravel unit.

2 Seep. E-3for adescription of codesand analytes. The parameterslisted in thistable, Table E-1C, arein addition to
the contamination indicator parameters (1) and radiological indicator parameters (RI) routinely scheduled at all
monitoring locations for 2003. WA Is measured for potentiometric (water-level) data only are designated by “p.”

* Monitoring for certain parametersisrequired by the RCRA §3008(h) Order on Consent. (See p. ECS4.)

E-4
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Table E-1 (continued)
Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUS Well Additional Well Additional
ad ID Analytes ID Analytes
Condtituent SWMUs Number? Measuredin Number? Measuredin
20032 20032
SSWMU #4 -
HLW Storage and Processing Area:
* Vitrification Facility 401* (SB) R 407 (K:D) p
* Vitrification Test Tanks 402 (Ts:U) 408* (SD) RV
* HLW Tanks 403 (SV) \Y 409 (T:D)
 Supernatant Treatment System 404 (Ts:U) p 410 (K:U) p
405 (T:C) M33,R,SV,V 411 (K:U) p
406* (SD) RV
SSWMU #5 -
Maintenance Shop Leach Fied:
» Maintenance Shop Leach Field 501* (SV) SV 502* (SD) S,SM,V
SSWMU #6 -
Low-Level Waste Storage Area:
 Hardstands (old and new) 601 (SD) p 605 (SD) S
* Lag Storage 602A (SD) S 8607* (SV) \Y,
» Lag Storage Additions 603 (SV) p 8608 (SV) p
(LSAs1,2,3,4) 604 (SD) 8609* (SV) SV
SSWMU #7 -
Chemical Process Cdl
(CPC) Waste Storage Area
¢ CPC Waste Storage Area 701 (Ts:U) p 705 (T:C) p
702 (T:C) p 706* (SB) M33,R,SV,V
703 (T:D) p 707 (T:D)
4 (T:D) vV

1Hydrogeol ogic unit monitored and well position in SSWMU follow the well ID in parentheses. Hydrogeol ogic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWMMU: U (upgradient); D (downgradient); B (background); C
(crossgradient). Example: 401* (S B) monitors background conditions in the sand and gravel unit.

2 Seep. E-3for adescription of codesand analytes. The parameterslisted in thistable, Table E-1C, arein addition to
the contamination indicator parameters (1) and radiological indicator parameters (RI) routinely scheduled at all
monitoring locations for 2003. WA s measured for potentiometric (water-level) data only are designated by “p.”

* Monitoring for certain parametersis required by the RCRA 83008(h) Order on Consent. (See p. ECS4.)
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Table E-1 (continued)
Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUS Well Additional Well Additional
ad ID Analytes ID Analytes
Congtituent SWMUs Number? Measuredin Number? Measuredin
20032 20032
SSWMU #8 -
Construction and Demoalition
Debris Landfill:
 Former Construction and 801* (&) SV 804* (SD) Y
Demodlition Débris Landfill 802 (SD) Vv 8603 (SV) S
803 (SD) SIYAY) 8612* (SD) KAV,
SSWMU #9 -
NRC-Licensed Disposal Area:
* NRC-Licensed Disposal Area 901* (K:U) 908* (WT:U)
 Container Storage Area 902* (K:U) 909* (WT:D) M33,R,SV,V
 Trench Interceptor Project 903* (K:D) 910* (T:D)
o4 (T:D) p 8610* (K:D)
905 (SD) p 8611* (K:D)
906* (WT:D) NDATR* (Inter-
07 (WT:D) p ceptor
Trench
Manhole
Sump: D) M33,R,SV,V
SSWMU #10 -
IRTSDrum Cell:
* IRTSDrum Cdl 1001 (K:U) p 1006* (WT:D)
¢ Background (south plateau) 1002 (K:D) p 1007 (WT:D)
1003 (K:D) p 1008B (K:B)
1004 (K:D) p 1008C* (WT:B)
1005¢  (WT:U)

1Hydrogeol ogic unit monitored and well position in SSWMMU follow the well ID in parentheses. Hydrogeol ogic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWVMU: U (upgradient); D (downgradient); B (background); C
(crossgradient). Example: 401* (S B) monitors background conditions in the sand and gravel unit.

2 Seep. E-3for adescription of codesand analytes. The parameterslisted in thistable, Table E-1C, arein addition to
the contamination indicator parameters (1) and radiological indicator parameters (RI) routinely scheduled at all
monitoring locations for 2003. WA s measured for potentiometric (water-level) data only are designated by “p.”

* Monitoring for certain parametersisrequired by the RCRA §3008(h) Order on Consent. (See p. ECS-4.)
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Table E-1 (continued)
Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUS Well Additional Well Additional
ad ID Analytes ID Analytes
Congtituent SWMUs Number? Measuredin Number * Measuredin
2003? 2003?

Remote-Handled Waste Facility:

(Monitor groundwater upgradient 1301 (T:D) M33 R,SV,V 1303 (T:V) M33 R,SV,V
and downgradient of the newly- 1302 (SD) M33 R,SV,V 1304 (SV) M33 R,SV,V
constructed facility. Not in an

SSWMU..)

Main Plant Area Well Points:

(Monitor groundwater at various WP-A ©)
locations north and east of the main ~ WP-C ©)
plant. Not in an SSAAMU.) WP-H ©)

Former Sand and Gravel Background:
(WAl originally used for background; NB1S (SB)

replaced by a combination of wells 301,
401, and 706. Not in an SSWMU.)

North Plateau Groundwater Seeps:

(Monitor groundwater emanating SPO4 ©) RI SP12* I,RI,V
from seeps along the north pleateau  SP06 S RI GSEEP* I,RI,V
edge. Not in an SSAMMU.) SP11 ©) RI

1Hydrogeol ogic unit monitored and well position in SSWMU follow the well ID in parentheses. Hydrogeol ogic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S(sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWMU: U (upgradient); D (downgradient); B (background); C
(crossgradient). Example: 401* (S:B) monitors background conditions in the sand and gravel unit.

2 Seep. E-3for adescription of codesand analytes. The parameterslisted in thistable, Table E-1C, arein addition to
the contamination indicator parameters (1) and radiological indicator parameters (RI) routinely scheduled at all
monitoring locations for 2003. W& Is measured for potentiometric (water-level) data only are designated by “ p.”

* Monitoring for certain parametersisrequired by the RCRA §3008(h) Order on Consent. (See p. ECS4.)
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SSWMUS
ad
Congtituent SWMUs

Table E-1 (concluded)
Groundwater Monitoring Network: Super Solid Waste Management Units

Well

ID

Number?

Additional
Analytes
Measuredin
20032

Well Additional
ID Analytes
Number * Measuredin
20032

Note: The SDA wells are sampled by NYSERDA under an independent monitoring program.

SSWMU #11 -
State-Licensed Disposal Area (SDA)

» State-Licensed Disposal Area
(NYSERDA)

1101A
1101B
1101C
1102A
1102B
1103A
1103B
1103C
1104A
1104B
1104C

(WT:U)
(T:V)
(K:U)
(WT:D)
(T:D)
(WT:D)
(T:D)
(K:D)
(WT:D)
(T:D)
(K:D)

1105A
1105B
1106A
1106B
1107A
1108A
1109A
1109B
1110A
1111A

(WT:D)

(T:D)
(WT:U)

(T:V)
(WT:D)
(WT:U)
(WT:U)

(T:V)
(WT:D)
(WT:D)

1Hydrogeol ogic unit monitored and well position in SSWMU follow the well ID in parentheses. Hydrogeologic units
monitored are: WT (weathered Lavery till); T (unweathered Lavery till); S (sand and gravel); K (Kent recessional
sequence); TS (till-sand). Well position in SSWVMU: U (upgradient); D (downgradient); B (background); C
(crossgradient). Example: 401* (S B) monitors background conditions in the sand and gravel unit.

2 Seep. E-3for adescription of codesand analytes. The parameterslisted in thistable, Table E-1C, arein addition to
the contamination indicator parameters (1) and radiological indicator parameters (RI) routinely scheduled at all
monitoring locations for 2003. W& Is measured for potentiometric (water-level) data only are designated by “ p.”

* Monitoring for certain parametersisrequired by the RCRA §3008(h) Order on Consent. (See p. ECS4.)
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L ocation
Code

301
301
301
301

401
401
401
401

706
706
706
706

1304

NB1S
NB1S
NB1S
NB1S

201
201
201
201

1302

103
103
103
103

104
104
104
104

2003 Indicator Results From the Sand and Gravel Unit

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(standard units)

6.68
6.80
6.42
6.12

6.45
6.69
6.28
6.24

6.96
6.86
7.30
6.93

7.03
6.90
6.86
6.55

6.80

6.83
6.94
7.15
6.87

6.66
6.36
6.29
6.26

7.32

8.08
7.32
7.59
771

6.93
6.40
6.75
6.77

Table E-2

Conductivity

(umhos/cm@25°C)

1,018
1522
1,138
1526

3,600
4,025
3,083
2513

838
1,098
972
584

875
731
749
778

2,220

638
840
778
662

1,834
3,455
3,224
2,286

1,468

3,250
10,260
7,939
4,917

1,776
1,684
1,904
1,970

GrossAlpha
(uCi/mL)

0.37+2.54E-09
2.09+3.42E-09
0.79+3.42E-09
0.55+4.22E-09

2.97+6.88E-09
0.30+7.21E-09
-1.77+7.23E-09
3.51+6.13E-09

0.76+1.61E-09
-0.31+1.55E-09
1.14+2.24E-09
-0.47+1.22E-09

-0.38+1.12E-09
-0.10+1.04E-09
-0.12+1.55E-09

0.46+1.82E-09

2.49+4.05E-09

-0.63+1.09E-09
-0.68+1.03E-09

0.59+1.36E-09
-0.13+1.52E-09

3.42+4.99E-09
-0.79+5.92E-09
-2.21+5.94E-09
1.92+4 58E-09

1.47+3.69E-09

-1.09+6.23E-09
-0.53+1.13E-08
4.76+9.04E-09
0.32+1.01E-08

0.60+2.30E-09
0.26+3.15E-09
1.98+3.30E-09
-2.18+4.44E-09

Note: Bolding convention applied to these data. (See p. E-2C.)

GrossBeta
(uCi/mL)

6.63+3.73E-09
1.38+0.44E-08
8.14+4.17E-09
9.45+4.27E-09

9.12+7.36E-09
1.25+0.62E-08
3.12+6.87E-09
5.08+7.44E-09

2.95+2.35E-09
5.08+2.37E-09
3.80+2.73E-09
2.30+2.42E-09

1.27+0.16E-08
9.82+2.20E-09
7.88+2.28E-09
1.20+0.24E-08

4.62+3.62E-09

0.94+1.73E-09
4.20+1.89E-09
0.91+1.86E-09
2.02+1.74E-09

2.84+0.61E-08
7.04+0.84E-08
5.24+0.75E-08
3.80+0.68E-08

6.47+3.71E-09

6.76+1.03E-08
5.53+0.28E-07
3.03+0.14E-07
1.49+0.18E-07

6.33+0.01E-05
5.92+0.02E-05
7.49+0.02E-05
7.60+0.02E-05

Tritium
(uCi/mL)

2.82+8.53E-08
1.00+0.86E-07
-7.66+8.50E-08
-1.81+8.24E-08

-3.01+8.48E-08
2.49+8.58E-08
-8.45+8.76E-08
1.22+8.35E-08

-5.97+8.38E-08
1.02+0.89E-07
-3.61+8.55E-08
0.52+8.29E-08

-7.40+7.96E-08
6.19+8.88E-08
-4.40+8.53E-08
0.96+5.87E-08

1.60+0.81E-07

-2.06+8.21E-08
-2.00+8.74E-08

6.61+8.76E-08
-8.71+8.71E-08

-1.26+0.84E-07
4.58+8.66E-08
-1.11+0.86E-07
2.94+8.40E-08

-4.40+8.62E-08

7.09+8.38E-08
-3.80+8.73E-08
4.75+8.94E-08
-1.34+0.86E-07

3.76+0.90E-07
3.73+0.90E-07
3.26+0.86E-07
2.30+0.86E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

111
111
111
111

205
205
205
205

602A
602A
602A
602A

604
604
604
604

8605
8605
8605
8605

2003 Indicator Results From the Sand and Gravel Unit

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(standard units)

6.40
6.45
6.20
6.54

7.04
6.91
6.89
6.90

7.02
6.85
6.36
6.54

6.50
6.77
6.71
6.71

6.84
6.79
6.85
6.76

6.70
6.68
6.82
6.85

7.02
6.99
6.96
6.90

6.43
6.97
6.24
5.99

6.70
6.74
6.59
6.51

Table E-2 (continued)

Conductivity

(umhos/cm@25°C)

848
657
596
1,147

2,950
2,235
2,646
3,568

955
1,800
1,816
1,378

2,230
2,095
2,445
1,936

1,919
1,749
2,135
1,760

2,010
1812
2,050
1,928

564
726
728
580

1,125
1,074
1,018

974

1,356
1,220
1,717
2,280

GrossAlpha
(uCi/mL)

3.28+2.33E-09
1.70+1.92E-09
4.46+2.06E-09
5.84+3.41E-09

-4.58+5.38E-09

0.05+3.74E-09
-2.99+6.03E-09
-3.60+5.03E-09

0.00+1.80E-09
0.93+3.64E-09
-0.23+3.89E-09
-1.02+2.96E-09

1.29+1.41E-08
1.33+4.51E-09
0.00+2.79E-09
1.41+3.37E-09

0.91+3.32E-09
6.10+4.29E-09
4.55+3.71E-09
-3.46+4.21E-09

0.23+3.33E-09
-1.16+3.20E-09
1.32+3.17E-09
-1.59+4.76E-09

0.23+1.25E-09
-0.25+1.24E-09
0.95+1.34E-09
0.22+1.73E-09

-1.03+1.68E-09
1.65+1.99E-09
2.68+2.46E-09
0.30+2.31E-09

6.42+3.38E-09
7.33+3.46E-09
1.61+0.49E-08
1.47+0.35E-08

Note: Bolding convention applied to these data. (See p. E-2C.)

GrossBeta
(uCi/mL)

5.44+0.05E-06
4.20+0.04E-06
3.93+0.04E-06
9.67+0.07E-06

1.34+0.56E-08
1.51+0.42E-08
1.36+0.56E-08
1.24+0.79E-08

5.85+3.57E-09
6.56+4.15E-09
7.32+3.80E-09
6.07+3.73E-09

3.96+0.01E-04
3.22+0.01E-04
5.11+0.01E-04
3.16+0.01E-04

2.16+0.01E-04
1.94+0.01E-04
2.26+0.01E-04
1.66+0.01E-04

1.86+0.01E-04
1.74+0.01E-04
1.89+0.01E-04
1.71+0.01E-04

1.35+0.29E-08
1.44+0.38E-08
1.08+0.28E-08
1.20+0.29E-08

5.43+2.00E-09
6.50+2.64E-09
6.06+2.65E-09
7.48+2.68E-09

1.19+0.01E-05
1.09+0.01E-05
9.75+0.07E-06
8.87+0.04E-06

Tritium
(uCi/mL)

7.12+8.54E-08
3.22+0.91E-07
2.60+0.89E-07
4.18+0.87E-07

-5.29+8.48E-08
4.78+6.23E-08
-8.24+8.76E-08
7.84+8.45E-08

1.11+0.85E-07
1.17+0.88E-07
-5.47+8.68E-08
-1.54+8.64E-08

7.69+9.32E-08
1.94+1.04E-07
-1.12+0.90E-07
1.74+0.99E-07

9.31+8.58E-08
2.38+8.81E-08
1.46+0.89E-07
1.23+0.85E-07

6.37+8.56E-08
1.51+0.87E-07
3.62+8.52E-08
1.76+0.84E-07

1.40+0.94E-07
1.14+0.89E-07
3.25+0.89E-07
3.48+0.88E-07

-9.86+8.25E-08
5.21+5.90E-08
-9.28+8.66E-08
1.35+0.81E-07

6.18+0.92E-07
5.18+0.92E-07
4.90+0.88E-07
2.10+0.89E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

8607
8607
8607
8607

8609
8609
8609
8609

105
105
105
105

106
106
106
106

116
116
116
116

2003 Indicator Results From the Sand and Gravel Unit

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(standard units)

6.25
6.39
6.23
6.24

6.99
6.79
6.95
6.95

7.03
711
6.92
6.93

6.91
6.94
6.68
6.52

7.19
7.84
7.15
711

7.38
6.97
6.66
6.71

6.51
6.94
6.53
6.58

6.53
7.01
6.96
6.64

6.97
7.03
6.88
7.00

Table E-2 (continued)

Conductivity
(umhos/cm@25°C)

1,091
1,371
1,214

908

1,897
1,762
1,896
2,065

1,953
1,837
1,950
2,015

1,704
1,809
1,564
1,422

1,400

879
1,052
1,428

796
1,109
726
616

1,146
1,498
1,345
1,315

587
296
328
1,200

1,389
1,370
1,280
1,254

GrossAlpha
(uCi/mL)

-0.82+1.78E-09
0.78+2.15E-09
-1.29+2 57E-09
1.21+1.87E-09

1.30+2.49E-09
-0.16+2.56E-09
1.27+3.06E-09
-3.39+3.13E-09

0.60+4.34E-09
-0.32+£3.73E-09
3.26x3.23E-09
-2.28+3.05E-09

5.13+3.92E-09
-1.08+2.18E-09
2.89+3.58E-09
0.59+2.34E-09

1.13+2.06E-09
-0.24+2 44E-09
2.64+2.60E-09
7.03+4.62E-09

0.00+1.57E-09
-0.70+1.32E-09
-0.45+1.34E-09
0.65+1.32E-09

0.64+2.34E-09
-0.36+1.98E-09
1.20+2.00E-09
-2.22+3.51E-09

0.41+1.41E-09
0.00+6.28E-10
0.21+1.22E-09
0.48+2.20E-09

-0.97+2.84E-09
-0.93+3.40E-09
2.09+3.15E-09
0.90+3.52E-09

Note: Bolding convention applied to these data. (See p. E-2C.)

GrossBeta
(uCi/mL)

4.20+0.41E-08
3.56+0.40E-08
3.14+0.39E-08
3.06+0.38E-08

1.62+0.02E-06
1.26+0.02E-06
1.60+0.03E-06
1.50+0.02E-06

3.88+0.01E-05
3.95+0.01E-05
4.39+0.01E-05
4.68+0.01E-05

2.64+0.48E-08
1.62+0.30E-08
2.18+0.49E-08
1.97+0.33E-08

8.19+0.16E-07
9.18+0.23E-07
5.88+0.19E-07
1.02+0.02E-06

4.15+0.35E-08
6.09+0.42E-08
3.05+0.30E-08
4.50+0.36E-08

5.94+0.05E-06
6.52+0.04E-06
4.55+0.04E-06
4.31+0.04E-06

1.52+0.22E-08
6.68+1.63E-09
1.18+0.20E-08
5.43+0.41E-08

1.51+0.42E-08
1.25+0.45E-08
1.33+0.45E-08
1.81+0.45E-08

Tritium
(uCi/mL)

4.95+8.30E-08
-9.92+9.28E-08
-0.49+8.94E-08
1.36+0.85E-07

4.54+0.62E-07
5.23+0.92E-07
3.64+0.91E-07
4.48+0.88E-07

1.90+0.88E-07
3.52+0.78E-07
4.73+0.88E-07
9.67+8.74E-08

7.70+0.67E-07
8.04+0.96E-07
5.40+0.66E-07
8.90+0.94E-07

2.92+0.86E-07
2.33+0.90E-07
1.20+0.88E-07
1.12+0.88E-07

-1.11+5.98E-08
-0.46+8.78E-08
-0.50+8.65E-08

6.41+8.46E-08

-2.26+8.19E-08
1.66+0.88E-07
2.42+0.89E-07
1.41+0.81E-07

4.16+8.24E-08
1.68+8.63E-08
-8.45+8.49E-08
2.45+0.61E-07

2.10+0.85E-07
1.83+0.87E-07
3.59+6.39E-08
2.53+0.86E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position is relative to
other wells within the same hydrogeologic unit.
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8603
8603
8603
8603

8604
8604
8604
8604

8612
8612
8612
8612

Note: Bolding convention applied to these data. (See p. E-2C.)

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(standard units)

6.59
7.03
6.67
6.76

6.75
7.09
7.02
7.12

7.23
6.80
7.20
7.14

7.06
7.18
7.15
7.03

Conductivity

(umhos/cm@25°C)

1,016
1597
1,376

921

1,984
1,878
1,950
1,995

1,959
1,654
1,950
1,961

1,382
1,408
1,361
1,286

Table E-2 (concluded)
2003 Indicator Results From the Sand and Gravel Unit

GrossAlpha
(uCi/mL)

-1.56+1.95E-09
2.32+3.48E-09
1.38+3.48E-09
1.26+2.55E-09

0.30+4.27E-09
-0.85+3.19E-09
2.47+3.20E-09
-0.72+4.36E-09

0.00+3.35E-09
-2.01+3.03E-09
2.88+2.09E-09
-1.39+4.16E-09

0.00+3.60E-09
-0.11+3.25E-09
4.57+4.00E-09
1.08+3.40E-09

GrossBeta
(uCi/mL)

2.90+0.11E-07
3.47+0.13E-07
2.22+0.10E-07
1.93+0.10E-07

6.64+0.02E-05
6.10+0.02E-05
6.94+0.02E-05
6.82+0.02E-05

3.72+0.01E-05
4.21+0.01E-05
5.06+0.01E-05
4.16+0.01E-05

2.23+3.58E-09
-1.69+3.58E-09
-1.17+3.63E-09
4.85+3.86E-09

Tritium
(uCi/mL)

1.46+0.60E-07
6.55+6.23E-08
-0.91+8.64E-08
1.89+0.86E-07

3.54+0.87E-07
3.13+0.89E-07
3.50+0.86E-07
1.36+0.62E-07

2.77+0.65E-07
4.07+0.91E-07
3.78+0.92E-07
2.99+0.86E-07

4.24+0.62E-07
5.08+0.93E-07
4.18+0.87E-07
3.71+0.88E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

302
302
302
302

402
402
402
402

204
204
204
204

206
206
206
206

208
208
208
208

Note: Bolding convention applied to these data. (See p. E-2C.)

2003 Indicator Results From the Lavery Till-Sand Unit

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(standard units)

6.94
6.88
6.93
6.39

711
6.93
7.12
6.70

7.46
7.50
7.45
7.31

7.58
7.43
7.46
7.33

8.02
8.23
7.75
7.76

Table E-3

Conductivity

(umhos/cm@25°C)

2,665
2,880
3,247
3,188

2,070
2,445
2274
2,352

1,242
1,200
1123
1,094

1,190
1,208
1167
1,128

291
286
269
259

GrossAlpha
(uCi/mL)

-4.69+4.13E-09
-0.52+7.77E-09
2.26x9.76E-09
3.50+7.04E-09

-0.41+5.13E-09
7.45+7.16E-09
0.71+3.88E-09
4.30+3.97E-09

-1.92+1.80E-09
4.29+3.60E-09
2.01+2.73E-09

-0.23+2.47E-09

-2.50+£2.24E-09
-0.20+2.04E-09

0.55+4.27E-09
-1.51+3.07E-09

0.58+7.84E-10
7.10+6.85E-10
1.14+0.86E-09
8.60+8.50E-10

GrossBeta
(uCi/mL)

-0.37+4.82E-09
0.48+7.62E-09
1.27+0.80E-08
3.07+7.46E-09

5.64+4.73E-09
2.15+5.36E-09
-2.08+5.11E-09
-0.58+4.90E-09

-0.11+2.40E-09
6.36+4.02E-09
2.75x3.79E-09

-0.23+3.51E-09

4.96+3.46E-09
2.75x3.16E-09
1.57+3.67E-09
3.86+3.89E-09

0.88+1.16E-09
1.16+1.10E-09
0.30+1.20E-09
1.92+1.16E-09

Tritium
(uCi/mL)

-2.38+8.46E-08
2.98+8.52E-08
-3.06+8.50E-08
4.33+8.42E-08

1.26+8.59E-08
8.42+8.75E-08
-8.66+8.78E-08
2.00+7.92E-08

-9.89+8.44E-08
8.44+8.69E-08
1.43+6.26E-08
1.08+8.37E-08

8.29+8.61E-08
-1.39+8.67E-08
-4.71+8.79E-08
0.23+8.31E-08

-0.59+8.43E-08
-6.82+8.58E-08
-1.04+0.86E-07
-1.07+0.82E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Table E-4
2003 Indicator Results From the Weathered Lavery Till Unit

Location Hydraulic pH Conductivity GrossAlpha GrossBeta Tritium

Cade Position  (standard units)  (umhos/cm@25°C) (uCi/mL) (uCi/mL) (uCi/mL)
908 UP(1) 6.90 2,660 8.79+6.44E-09 2.02+0.78E-08  -0.29+8.16E-08
908 UP(3) 6.82 2,938 8.11+6.52E-09 1.31+0.72E-08  -1.60+0.85E-07
1005 UP(1) 7.18 940 1.35+2.48E-09 490+2.58E-09  -0.34+5.80E-08
1005 UP(3) 6.97 819 1.08+2.45E-09 1.49+2.33E-09 6.55+8.64E-08
1008C UP(1) 7.49 632 -1.45+1.36E-09 0.47+1.88E-09 6.78+8.29E-08
1008C UP(3) 7.30 600 0.57+£1.52E-09  -0.16+1.64E-09 6.38+5.84E-08
906 DOWN(1) 7.55 536 1.12+1.50E-09 4.46+1.95E-09  -6.48+8.29E-08
906 DOWN(3) 7.22 564 0.99+1.54E-09 3.51+1.88E-09  -1.15+0.86E-07
1006 DOWN(1) 6.95 1,995 2.95+4.78E-09 7.91+6.94E-09  -2.30+8.22E-08
1006 DOWN(3) 6.73 1,812 0.00£4.25E-09  -1.38+6.80E-09  -2.70+8.19E-08
1007 DOWN(1) 6.96 1,407 2.23+3.86E-09 8.65+3.76E-09 4.09+8.32E-08
1007 DOWN(3) 6.79 1,340 3.85+2.90E-09 2.82+3.75E-09  -2.78+8.72E-08
NDATR DOWN(1) 7.69 791 0.42+1.94E-09 1.29+0.06E-07 2.05+0.12E-06
NDATR DOWN(2) 7.98 1,213 2.30+£2.76E-09 1.30+0.07E-07 6.36+0.24E-06
NDATR DOWN(3) 7.34 995 5.78+2.47E-09 1.19+0.06E-07 6.30+0.24E-06
NDATR DOWN(4) 7.21 913 1.40+1.54E-09 1.49+0.05E-07 3.44+0.16E-06
909 DOWN(1) 6.74 1513 -0.87+3.74E-09 3.92+0.16E-07 6.76+£0.92E-07
909 DOWN(3) 6.21 1,341 3.34+5.48E-09 3.54+0.15E-07 7.92+0.95E-07

Note: Bolding convention applied to these data. (See p. E-2C.)

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to

other wells within the same hydrogeologic unit.
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Table E-5
2003 Indicator Results From the Unweathered Lavery Till Unit

Location Hydraulic pH Conductivity GrossAlpha GrossBeta Tritium
Cade Position  (standard units)  (umhos/cm@25°C) (uCi/mL) (uCi/mL) (uCi/mL)
405 UP(1) 7.64 1,346 -1.04+2.48E-09 2.00+0.43E-08 -4.00+8.43E-08
405 UP(2) 7.31 1,184 2.20+£2.27E-09 4.18+3.56E-09 5.97+8.82E-08
405 UP(3) 7.58 1,187 4.23+6.38E-09 4.13+7.52E-09 -2.08+8.57E-08
405 UP(4) 7.03 1,865 2.62+2.83E-09 7.63+2.83E-09 3.34+8.32E-08
1303 UP(4) 7.21 470 3.56+1.49E-09 5.30£1.39E-09 3.34+8.08E-08
110 DOWN(1) 7.44 584 2.25+1.65E-09 3.17+1.86E-09 1.42+0.10E-06
110 DOWN(2) 7.45 600 1.47+1.33E-09 3.15+1.82E-09 1.35+0.11E-06
110 DOWN(3) 7.39 496 3.20£1.75E-09 1.68+1.93E-09 1.28+0.11E-06
110 DOWN(4) 6.12 523 0.10+1.56E-09 3.40+£1.99E-09 1.39+0.07E-06
704 DOWN(1) 6.70 948 -0.17+1.99E-09 5.77+2.61E-09 -6.84+8.17E-08
704 DOWN(2) 6.61 458 0.61+1.70E-09 7.94+2.60E-09 2.16+8.81E-08
704 DOWN(3) 6.54 832 0.43+1.38E-09 6.32+1.99E-09 8.07+8.68E-08
704 DOWN(4) 5.98 773 0.27+1.46E-09 7.52+1.85E-09 -2.37+8.37E-08
707 DOWN(1) 6.59 485 -1.00+0.87E-09 5.26+1.65E-09 -7.71+8.29E-08
707 DOWN(2) 6.64 386 2.00£7.27E-10 4.29+1.50E-09 -8.43+8.79E-08
707 DOWN(3) 6.38 406 1.03+1.02E-09 3.16+1.61E-09 1.05+0.87E-07
707 DOWN(4) 6.03 437 0.15+1.17E-09 7.16+1.78E-09 3.20+8.36E-08
107 DOWN(1) 7.31 768 0.67+1.19E-09 7.45+1.50E-09 2.28+0.89E-07
107 DOWN(2) 7.37 761 0.00£1.37E-09 6.22+2.15E-09 3.05+0.91E-07
107 DOWN(3) 7.26 800 0.20+£1.69E-09 7.03+2.21E-09 2.11+0.91E-07
107 DOWN(4) 6.97 772 -0.17+1.82E-09 6.96+2.23E-09 3.74+0.88E-07
108 DOWN(1) 7.80 588 -0.62+1.27E-09 2.23+1.82E-09 -2.81+8.43E-08
108 DOWN(2) 7.57 584 0.83+£1.21E-09 2.30+1.77E-09 1.13+0.88E-07
108 DOWN(3) 7.48 554 2.36x1.51E-09 0.74+1.84E-09 1.23+0.90E-07
108 DOWN(4) 7.55 541 2.36+1.50E-09 3.83+2.02E-09 1.54+0.85E-07
409 DOWN(1) 8.00 440 8.74+9.47E-10 1.78+1.23E-09 6.10+8.36E-08
409 DOWN(2) 7.57 372 1.17+1.02E-09 1.61+1.30E-09 -0.81+8.46E-08
409 DOWN(3) 7.64 343 1.43+0.95E-09 1.21+1.27E-09 -1.82+8.74E-08
409 DOWN(4) 7.83 326 1.76+1.12E-09 3.62+1.31E-09 -3.24+8.26E-08
910 DOWN(1) 7.00 1,357 2.38+2.90E-09 1.87+0.43E-08 1.97+8.23E-08
910 DOWN(3) 7.20 1,013 2.78+2.94E-09 1.35+0.43E-08 5.33+£5.84E-08

Note: Bolding convention applied to these data. (See p. E-2C.)

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Location Hydraulic

Code

901
901

902
902

1008B
1008B

903
903

8610
8610

8611
8611
8611

Position

UP(1)
UP(3)

UP(1)
UP(3)

UP(1)
UP(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(2)
DOWN(3)

pH
(standard units)

7.75
7.62

7.74
7.80

7.81
7.76

7.48
7.42

7.95
7.67

7.66
7.60
7.46

Table E-6
2003 Indicator Results From the Kent Recessional Sequence

Conductivity

(umhos/cm@25°C)

376
318

457
435

512
361

962
921

1,140
1114

935
1,006
783

GrossAlpha
(uCi/mL)

0.44+1.04E-09
0.73+1.03E-09

1.62+0.94E-09
1.15+1.37E-09

0.84+1.23E-09
0.77+1.09E-09

-2.69+1.68E-09
0.23+1.40E-09

-1.39+2.28E-09
2.87+2.07E-09

1.51+2.13E-09
1.00+2.30E-09
0.16+1.79E-09

Note: Bolding convention applied to these data. (See p. E-2C.)
NS- Not sampled.

GrossBeta
(HCi/mL)

3.32+1.53E-09
2.43+1.47E-09

3.91+1.32E-09
1.56+1.83E-09

2.64+1.31E-09
2.48+1.24E-09

5.13+2.46E-09
1.41+1.65E-09

5.65+2.78E-09
4.59+2.69E-09

1.67+0.30E-08
0.94+2.53E-09
2.08+2.56E-09

Tritium
(HCi/mL)

-7.21+8.11E-08
-8.98+8.46E-08

-2.72+8.23E-08
-1.27+0.85E-07

-5.15+8.17E-08
2.46x8.24E-08

-3.02+8.24E-08
-1.73+0.85E-07

-5.08+8.22E-08
-5.44+8.67E-08

5.01+8.58E-08
NS
-9.59+8.62E-08

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position isrelative to other
wells within the same hydrogeol ogic unit.
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L ocation
Code

GSEEP
GSEEP
GSEEP
GSEEP

SPO4
SPO4

SPO6
SPO6

SP11
SP11
SP11
SP11

SP12
SP12

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

pH

(standard units)

6.71
6.64
6.55
6.57

NS
NS

NS
NS

NS
NS
NS
NS

6.85
7.43

Table E-7
2003 Indicator Results From the North Plateau Seep Monitoring Locations

Conductivity
(umhos/cm@25°C)

1,180
1,109
1,095

974

NS
NS

NS
NS

NS
NS
NS
NS

1,235
1,026

GrossAlpha
(uCi/mL)

-1.31+2.12E-09
-1.08+2.20E-09
0.77+3.33E-09
0.34+1.93E-09

-0.54+2.20E-09
-1.09+2.52E-09

-0.20+1.55E-09
-1.14+1.27E-09

-1.72+2 15E-09
0.94+2.97E-09
-3.01+3.54E-09
NS

-1.36+2.24E-09
-1.11+1 58E-09

GrossBeta
(HCi/mL)

7.21+2.92E-09
2.81+2.63E-09
5.95+2.73E-09
3.61+2.59E-09

6.61+2.58E-09
5.73+2.02E-09

4.62+2.14E-09
2.39+1.85E-09

4.74+0.44E-08
5.37+0.48E-08
5.62+0.51E-08
5.72+0.46E-08

3.45+2.41E-09
-0.16+2.33E-09

Tritium
(Ci/mL)

5.38+0.91E-07
5.03+0.91E-07
3.60+0.87E-07
4.09+0.89E-07

2.44+0.85E-07
2.49+0.65E-07

7.48+8.36E-08
0.97+9.10E-08

0.06+8.29E-08
NS
5.95+8.87E-08
NS

4.21+0.88E-07
2.64+0.85E-07

Note: Bolding convention applied to these data. (See p. E-2C.)
NS- Not sampled.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position isrelative to other
wells within the same hydrogeol ogic unit.

Table E-8
2003 Indicator Results From the North Plateau Well Points
Location Hydraulic pH Conductivity GrossAlpha GrossBeta Tritium
Cade Position  (standard units)  (umhos'cm@25°C) (UCi/mL) (uCi/mL) (uCi/mL)
WP-A DOWN(4) 7.45 127 -0.57+1.03E-09 2.41+0.43E-08 8.73+0.21E-06
WP-C DOWN(4) 6.69 226 0.52+1.31E-09 7.67+0.63E-08 5.28+0.16E-05
WP-H DOWN(4) 6.70 1,149 2.92+0.29E-08 1.11+0.01E-05 1.68+0.11E-06

Note: Bolding convention is not applicable to these data.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position isrelative to other
wells within the same hydrogeol ogic unit.
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Table E-9
2003 Volatile Organic Compound Results
at Selected Groundwater Monitoring Locations

Location Sampling 1,1-DCA DCDFMeth 11-DCE 12-DCE(total) 1,2-DCE(trans) 11,1-TCA TCE

Code Quarter (Hg/L) (Hg/L) (Hg/L) (Mg/L) (Hg/L) (Mg/L) (Hg/L)
SP12 1 <5.0* <5.0* <5.0 NS <1.0 <5.0 <5.0
3 <5.0 <1.0 <5.0 NS <1.0 <5.0 <5.0

803 1 <5.0* <5.0* <5.0 NS <1.0 <5.0 <5.0
2 <5.0 <1.0 <5.0 NS <1.0 <5.0 <5.0

3 <5.0 <1.0 <5.0 NS <1.0 <5.0 <5.0

4 <5.0 <1.0 <5.0 NS <1.0 <5.0 <5.0

8609 1 <5.0 <5.0 <5.0 NS <5.0 <5.0 <5.0
8612 1 15.0 37 <5.0* 36.5 13 14 <5.0
2 11.0 3.0 <5.0 27.3 <5.0 19 <5.0

3 12.0 40 <5.0 275 <5.0 18 <5.0

4 125 33 <5.0* 31.0 <5.0 13 <5.0

See Table E-14C for compound definition.
Note: Bolding convention applied to these data. (See p. E-2C.)
NS - Not sampl ed.

* Compound was reported at an estimated concentration less than the practical quantitation limit.

Table E-10
2003 Tributyl Phosphate Results
at Selected Groundwater Monitoring Locations

L ocation Sampling Tributyl Phosphate(TBP)
Cade Quarter (ug/L)
111 1 <10.0
3 <10.0
8605 1 230
3 180
3 330

Practical quantitation limit is 10 pg/L.

Note: Well 8605 wasinitially sampled in June 2003 and then resampled in July 2003. Both samples are part of the
third-quarter sampling round.
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Table E-11

2003 Sampling Results for Metals (ug/L)
Title 6 NYCRR Appendix 33 List

Location  Hydraulic Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper
Code Paosition

Sandand Grave
706 UP(4) <10 <10 175 <1 <5.0 58 <50 <25
1304 UP(4) <10 89 882 5 <5.0 160 71 190
1302 DOWN(4) <10 34 497 2 <5.0 58 <50 90
111 DOWN(1) <2 <4 118 <1 <0.4 <1 2 2
502 DOWN(1) NS 7 536 NS <04 2,390 5 25
502 DOWN(3) NS <3 447 NS <04 771 2 8
8605 DOWN(1) <2 <4 140 1 <04 <1 <2 <1
Weathered Till
NDATR DOWN(1) <10 <10 54 <1 <5.0 <5 <50 <25
NDATR DOWN(2) <10 <10 60 <1 <5.0 <5 <50 <25
NDATR DOWN(3) <10 <10 55 <1 <5.0 <5 <50 <25
NDATR DOWN(4) <10 <10 61 <1 <5.0 <5 <50 <25
909 DOWN(1) <10 15 204 <1 <5.0 13 <50 <25
Unweathered Till
405 UP(4) <10 <10 207 <1 <5.0 346 <50 <25
1303 UP(4) <10 19 441 2 <5.0 46 <50 48

Note: Bolding convention applied to these data. (See p. E-2C.)
NS - Not sampl ed.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Table E-11 (concluded)

2003 Sampling Results for Metals (ug/L)
Title 6 NYCRR Appendix 33 List

Location  Hydraulic Leed Mercury Nickel Selenium Silver Thallium Tin  Vanadium Zinc
Code Position

Sandand Gravel
706 UP(4) 3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
1304 UP(4) 97 <0.2 165 <5 <10 25 <3,000 154 564
1302 DOWN(4) 46 <0.2 78 <5 <10 13 <3,000 73 256
111 DOWN(1) <2 <0.1 5 <4 <1 <6 <3 <1 4
502 DOWN(1) <2 <0.1 76 <4 <1 NS NS 8 17
502 DOWN(3) 3 <0.1 41 <4 <1 NS NS 3 14
8605 DOWN(1) <2 <0.1 <1 4 <1 <6 <3 <1 1
Weathered Till
NDATR DOWN(1) <4 <0.2 <40 <5 <10 <10 <3,000 <50 <20
NDATR DOWN(2) <3 <0.2 <40 <6 <10 <10 <3,000 <50 <20
NDATR DOWN(3) <3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
NDATR DOWN(4) <3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
909 DOWN(1) 10 <0.2 <40 <5 <10 <10 <3,000 <50 43
Unwesathered Till
NDATR DOWN(1) <4 <0.2 <40 <5 <10 <10 <3,000 <50 <20
405 UP(4) 5 <0.2 1,428 <5 <10 <10 <3,000 <50 21
1303 UP(4) 25 <0.2 73 <5 <10 <10 <3,000 58 146

Note: Bolding convention is not applicable to these data.
NS - Not sampl ed.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Table E-12
2003 Sampling Results for Early Warning Monitoring Wells (ug/L)

L ocation Sample Aluminum Iron Manganese
Cade Quarter Tatal Total Tatal
502 Q) 1,140 21,200 60.2
?) 563 4,840 25.2

Note: Bolding convention is not applicable to these data.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position is relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

Sandand Grave
401
706
1304
1302
111
406
408
501
502

602A
602A

8605

8609
8609

116
116

8603
8603

Note: Bolding convention applied to these data. (See p. E-2C.)

NS - Not sampl ed.

Table E-13

2003 Radioisotopic Results (MCi/mL) From Selected

Hydraulic
Position

UP(1)

UP(4)

UP(4)
DOWN(4)
DOWN(1)
DOWN(1)
DOWN(1)
DOWN(1)
DOWN(1)

DOWN(1)
DOWN(3)

DOWN(1)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

C-14

-0.31+1.40E-08

-1.94+2 73E-08

1.02+2.72E-08

0.97+2.71E-08
NS

-0.13+1.39E-08

-1.39+1.37E-08
NS

NS

Groundwater Monitoring Locations

Sr-90

1.38+2.17E-09
4.51+1.75E-09
6.33+2.77E-09
4.22+2 39E-09
2.60+0.05E-06
2.66x1.51E-09
1.57+0.01E-04
1.11+0.01E-04
9.81+0.02E-05

5.57+1.79E-09
7.78+2.66E-09

6.02+0.07E-06

8.44+0.28E-07
8.16+0.20E-07

4.20+0.12E-07
2.95+0.08E-07

2.22+0.29E-08
1.50+0.33E-08

3.05+0.05E-06
3.48+0.06E-06
2.27+0.05E-06
2.46+0.04E-06

3.22+0.02E-05
3.46+0.02E-05

Tc-99

-0.04+1.46E-09

-0.69+1.67E-09

1.15+1.87E-09

-0.94+1.35E-09
NS

3.05+1.96E-09

2.51+0.28E-08
NS

NS

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Table E-13 (continued)
2003 Radioisotopic Results (UCi/mL) From Selected
Groundwater Monitoring Locations

L ocation Hydraulic C-14 Sr-90 Tc-99
Code Position
Weathered Till
NDATR DOWN(1) 0.65+1.39E-08 6.97+0.40E-08 -1.88+1.74E-09
NDATR DOWN(1) 0.76x£1.42E-08 5.89+0.45E-08 -0.55+1.87E-09
NDATR DOWN(3) 0.69+2.08E-08 6.39+0.58E-08 1.27+0.81E-09
909 DOWN(1) 0.84+1.43E-08 1.90+0.08E-07 5.01+1.97E-09
Unweathered Till
405 UP(4) -2.60+2.96E-08 2.83+1.58E-09 -0.26+1.46E-09
1303 UP(4) -0.28+2.67E-08 3.02+2.49E-09 8.15+3.63E-09
North Plateau
SP11 DOWN(2) NS 2.68+0.37E-08 NS

Note: Bolding convention applied to these data. (See p. E-2C.)
NS - Not sampl ed.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation Hydraulic
Code Position
Sandand Gravel
401 UP(L)
706 UP(4)
1304 UP(4)
1302 DOWN(4)
406 DOWN(1)
408 DOWN(1)
Weathered Till
NDATR DOWN(1)
NDATR DOWN(3)
909 DOWN(1)
Unweathered Till
405 UP(4)
1303 UP(4)

Table E-13 (continued)
2003 Radioisotopic Results (uCi/mL) From Selected
Groundwater Monitoring Locations

[-129

-0.44+5.17E-10
0.92+4.66E-10
0.31+3.98E-10
2.99+9.06E-10

-1.40+1.17E-09
0.00+7.05E-09

0.00+8.22E-10
7.31+9.43E-10

4.57+1.11E-09

4.25+8.20E-10

5.73+8.06E-10

Cs137

0.13+6.13E-09
-0.54+1.22E-08
-1.15+8.30E-09
2.27+5.56E-09
-3.16+6.95E-09
-0.27+2.40E-09

4.50+6.79E-09
1.33+6.34E-09

2.08+4.53E-09

-0.31+1.05E-08

0.97+4.10E-09

Note: Bolding convention not applicable to these data.

Ra-226

5.08+2.36E-10
1.90+2.88E-10
3.28+2.95E-10
5.67+3.49E-10
0.89+1.06E-10
1.94+1.53E-10

0.20+1.30E-10
7.80+3.16E-10

2.04+1.88E-10

6.02+3.70E-10

1.07+2.70E-10

Ra-228

2.36+0.58E-09
1.10+0.43E-09
2.71+3.23E-10
-0.85+3.53E-10
1.26+0.45E-09
4.62+0.70E-09

1.16+0.48E-09
7.89+3.90E-10

5.40+7.18E-10

1.32+0.50E-09

1.98+3.05E-10

U-232

1.09+3.90E-11
0.58+6.98E-11
0.00+2.17E-10
212+6.82E-11
-0.28+4.53E-11
5.31+5.27E-11

157+1.98E-11
3.68+5.47E-11

2.69+3.41E-11

-1.21+5.82E-11

-1.33+5.29E-11

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation Hydraulic
Code Position
Sandand Gravel
401 UP(1)
706 UP(4)
1304 UP(4)
1302 DOWN(4)
406 DOWN(1)
408 DOWN(1)
Weathered Till
NDATR DOWN(1)
NDATR DOWN(3)
909 DOWN(1)
Unweathered Till
405 UP(4)
1303 UP(4)

Table E-13 (concluded)
2003 Radioisotopic Results (UCi/mL) From Selected
Groundwater Monitoring Locations

U-233/234

9.65+3.93E-11
1.58+1.05E-10
5.65+1.71E-10
1.53+0.28E-09
1.30+0.46E-10

4.83+0.85E-10

1.13+0.12E-09
2.04+0.22E-09

5.61+0.89E-10

4.66+1.50E-10

1.76+0.30E-09

U-235/236

1.83+2.11E-11
3.95+6.37E-11
3.24+4 45E-11
1.29+0.91E-10
141+1.38E-11

2.75x2.13E-11

1.06+0.40E-10
1.52+0.64E-10

3.66x2.17E-11

4.62+4.53E-11

7.21+6.33E-11

Note: Bolding convention not applicable to these data.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to

other wells within the same hydrogeologic unit.
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U-238

5.22+2.89E-11
4.59+6.98E-11
5.77+1.68E-10
1.26+0.25E-09
8.76x3.70E-11

2.60+0.62E-10

8.76x1.06E-10
1.51+0.18E-09

3.99+0.72E-10

3.80+1.33E-10

1.49+0.27E-09

Total U
(ng/mL)

1.91+0.07E-04
1.44+0.04E-04
1.30+0.04E-03
3.46x0.10E-03
2.07+0.20E-04

8.33+0.18E-04

2.70+0.06E-03
4.39+0.07E-03

8.82+0.33E-04

8.92+0.16E-04

4.20+0.12E-03
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Table E-14
Practical Quantitation Limits (PQLYS)

COMPOUND PQL COMPOUND PQL
(g/L) (g/L)

NYCRR Appendix 33 \olatiles NYCRR Appendix 33 \olatiles

1,2-Dichloroethane(1,2-DCA)
1,1-Dichloroethylene(1,1-DCE)

cis-1,3-Dichloropropene
trans-1,2-Dichloroethylene(1,2-DCE[trang])

Acetone 10 Isobutyl alcohal 100
Acetonitrile 100 Methacrylonitrile 5
Acrolein u Methyl ethyl ketone 10
Acrylonitrile 5 Methyl iodide 5
Allyl chloride 5 Methyl methacrylate 5
Benzene 5 4-Methyl-2-pentanone 10
Bromodichloromethane 5 Methylene bromide 10
Bromoform 5 Methylene chloride 5
Bromomethane 10 Pentachloroethane 5
Carbon disulfide 10 Propionitrile 50
Carbon tetrachloride 5 Styrene 5
Chlorobenzene 5 1,1,1,2-Tetrachl oroethane 5
Chloroethane 10 1,1,2,2-Tetrachl oroethane 5
Chloroform 5 Tetrachloroethylene 5
Chloromethane 10 Toluene 5
Chloroprene 5 1,1,1-Trichloroethane(1,1,1-TCA) 5
1,2-Dibromo-3-chloropropane 5 1,1,2-Trichloroethane 5
Dibromochloromethane 5 1,2,3-Trichloropropane 5
1,2-Dibromoethane 5 Vinyl acetate 10
Dichlorodifluoromethane (DCDFMeth) 5 Vinyl chloride 10
1,1-Dichloroethane(1,1-DCA) 5 Xylene(total) 5
5 5
5 5
1,2-Dichloropropane 5 trans-1,3-Dichloropropene 5
Ethyl benzene 5 trans-1,4-Dichloro-2-butene 5
Ethyl methacrylate 5 Trichloroethylene(TCE) 5
2-Hexanone 10 Trichlorofluoromethane 5

NYCRR Appendix 33 Metals NYCRR Appendix 33 Metals

* Aluminum 20 Lead 3
Antimony 10 *Manganese 15
Arsenic 10 Mercury 02
Barium 20 Nicke 0
Beryllium 1 Sdenium 5
Cadmium 5 Slver 10
Chromium 10 Thdlium 10
Cobalt 50 Tin 3000
Copper y:3) Vanadium 50
*[ron 100 Zinc 2

Note: Specific quantitation limits are highly matrix-dependent and may not always be achievable.
* Not an NYCRR Appendix 33 parameter; sampled for the north plateau early warning program.

E-26
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Table E-14 (continued)
Practical Quantitation Limits (PQLS)

COMPOUND PQL COMPOUND PQL
(g/L) (g/L)

NYCRR Appendix 33 Semivolatiles

Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
4-Aminobiphenyl

Aniline

Anthracene

Aramite
Benzo[a]anthracene
Benzo[d] pyrene
Benzo[b]fluoranthene
Benzo[ ghi]perylene

Benzo[ k] fluoranthene
Benzyl alcohal
Bis(2-chlorethyl)ether
Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether
Big(2-ethyl hexyl)phthal ate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Chlorobenzilate
2-Chloronaphthaene
2-Chlorophenal
4-Chlorophenyl phenyl ether
Chrysene

Di-n-butyl phthalate
Di-n-octyl phthalate
Didlae
Dibenz[a,h]anthracene
Dibenzofuran
3,3-Dichlorobenzidine
2,4-Dichlorophenal
2,6-Dichlorophenal

Diethyl phthalate
Dimethoate

7, 12-Dimethylbenz[ glanthracene

3,3-Dimethylbenzidine
2,4-Dimethylphenal
Dimethyl phthalate
4,6-Dinitro-o-cresol
2,4-Dinitrophenal

RREEBEEEEEEEEEEEEEEEE5E6E6EEE8E58568868656668686868886865

NYCRR Appendix 33 Semivolatiles

2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diphenylamine

Ethyl methanesulfonate
Famphur

Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachl orocyclopentadiene
Hexachl oroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3,-cd)pyrene
Isodrin

| sophorone

Isosafrole

Kepone

Methapyrilene

Methyl methanesulfonate
3-Methylcholanthrene
2-Methylnaphthalene
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
Nitrobenzene
5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodipropylamine
N-Nitrosodiphenylamine
N-Nitrasomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrralidine
Naphthalene

0,0,0-Triethyl phosphorothioate
0,0-Diethyl 0-2-pyrazinyl- phosphorothi oate

BEbEbBbbbEBbEEEE888E888888E8E888888888888888888

Note: Specific quantitation limits are highly matrix-dependent and may not always be achievable.

E-27
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COMPOUND

Table E-14 (concluded)
Practical Quantitation Limits (PQLYS)

PQL
(Mg/L)

NYCRR Appendix 33 Semivolatiles

p-(Dimethylamino)azobenzene
p-Chloroaniline
p-Chloro-m-cresol

p-Cresol
p-Dichlorobenzene
p-Nitroaniline
p-Nitrophenal
p-Phenylenediamine
Parathion

Pentachl orobenzene
Pentachloronitrobenzene
Pentachl orophenol
Phenacetin

Phenanthrene

Phenol

Pronamide

Pyrene

Safrole
1,2,4,5-Tetrachlorobenzene

Other Organic Compounds

EBEBEEEEEREEEERNEEEESE

12-Dichlaroethelyne(Totdl) (12-DCE]tatd]) 10

Tributyl phosphate

5

COMPOUND

PQL
(Mg/L)

NYCRR Appendix 33 Semivolatiles

2,3,4,6-Tetrachlorophenal

Tetraethyl dithiopyrophosphate

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenal
2,4,6-Trichlorophenal

apha,alpha-Dimethyl phenethylamine

m-Cresol
m-Dichlorobenzene
m-Dinitrobenzene
m-Nitroaniline
0-Cresol
o-Dichlorobenzene
o-Nitroaniline
o-Nitrophenoal
o-Toluidine
sym-Trinitrobenzene
2-Picdine

Pyridine
1,4-Dioxane

EBEBEEEEREEREEE8ENREESE

Note: Specific quantitation limits are highly matrix-dependent and may not always be achievable.
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Appendix F

Summary of Biological Data

&

T

Milk and Meat Samples are Collected from Local Bovine Herds
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The following tables contain a bolding convention devised to help the reader, when viewing the data,
to quickly see the range of detectable measurements within a data series. A data series is a set of
chemical or radionuclide measurements (e.g., gross alpha, gross beta, tritium) from a single location
or fromsimilar locations. Note that some tables contain data that should not be technically evaluated
under this convention.

Key to bolding convention:

Results for each constituent constitute a single data series. If a radiological result islarger than the
uncertainty term, the measurement is considered positive. Otherwise, a result is considered non-de-
tectable.

If all resultsin adata series are positive, thelowest and highest values are bolded.

If adataseries contains some positive results, the highest valueiis bolded.
If al values in a data series are nondetectable, no values are bolded.
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L ocation

BFMCTLN
(Contral)

1st Quarter

BFMCTLS
(Contral)

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

BFMREED
(NNW Farm)
1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

BFMSCHT
(SFarm)

Annual

BFMWIDR
(SEFarm)

Annual

H-3

1.70+1.10E-07

1.34+1.04E-07
0.32+1.04E-07
-0.45+1.07E-07
1.39+1.16E-07

0.49+1.02E-07
2.11+8.76E-08
4.15+9.64E-08
0.39+1.08E-07

-1.28+1.08E-07

1.28+1.20E-07

Table F-1
2003 Radioactivity Concentrations (UCi/mL) in Milk

K-40

1.51+0.19E-06

1.47+0.18E-06
1.32+0.16E-06
1.49+0.18E-06
1.41+0.11E-06

1.35+0.17E-06
1.45+0.18E-06
1.44+0.17E-06
1.46+0.12E-06

1.11+0.10E-06

1.06+0.07E-06

Sr-90

3.75+5.11E-10

5.60+5.50E-10
2.54x2 43E-10
2.30+4.63E-10
9.33+5.85E-10

9.46+5.34E-10
1.25+0.27E-09
-0.17+4.33E-10
1.36+0.63E-09

1.41+0.34E-09

7.71+2.93E-10

Note: Bolding convention applied to these data. See page F-2C.
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F-3

[-129

0.70+1.64E-10

-0.36+1.81E-10
-0.22+3.16E-10
-0.05+1.45E-10

0.26+3.00E-10

0.72+2.76E-10
1.35+2.46E-10
3.19+2.85E-10
0.16+2.55E-10

4.70+4.35E-10

-0.85+4.31E-10

Cs137

2.06x2.36E-09

-1.28+2.77E-09
0.18+1.95E-09
1.55+3.44E-09

-0.05+1.49E-09

1.94+4.18E-09
0.64+2.04E-09
1.79+2.20E-09
2.42+2 31E-09

1.28+1.63E-09

-0.01+1.44E-09
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Table F-2
2003 Radioactivity Concentrations (LCi/g - dry) in Meat

2003 Radioactivity Concentrations in Beef

L ocation % Moisture H-3 K-40 Sr-90 Cs137
(uCi/mL)

Beef Flesh Background

(BFBCTRL 03/03) 70.4 0.50+£1.05E-07 9.95+1.21E-06 1.23+1.53E-09 2.91+2.75E-08

Beef Flesh Background

(BFBCTRL 10/03) 75.8 0.05+1.09E-07 9.53+1.47E-06 1.14+0.65E-09 1.44+3.94E-08

Beef Flesh Near -Site

(BFBNEAR 02/03) 75.3 3.84+8.58E-08 1.11+0.12E-05 0.86+1.63E-09 1.01+1.21E-08

Beef Flesh Near -Site

(BFBNEAR 10/03) 71.0 1.07+1.12E-07 9.96+1.14E-06 5.48+1.47E-09 0.80+2.12E-08

2003 Radioactivity Concentrations in Venison

L ocation % Moisture H-3 K-40 Sr-90 Cs137
(uCi/mL)

Deer Flesh Background

(BFDCTRL 12/03) 76.4 3.11+1.22E-07 1.01+0.09E-05 1.74+1.29E-09 1.06+£0.25E-07

Deer Flesh Background

(BFDCTRL 12/03) 71.4 2.81+1.20E-07 9.58+0.80E-06 -1.14+1.22E-09 2.55+2.05E-08

Deer Flesh Background

(BFDCTRL 12/03) 73.4 0.99+1.13E-07 8.84+0.97E-06 -1.01+1.36E-09 3.13+3.39E-08

Deer Flesh Near-Site

(BFDNEAR 10/03) 70.6 0.98+1.14E-07 9.24+0.84E-06 1.53+1.23E-09 1.31+0.31E-07

Deer Flesh Near-Site

(BFDNEAR 10/03) 69.4 -0.24+1.08E-07 8.81+0.86E-06 1.28+0.58E-09 3.04+1.88E-08

Deer Flesh Near-Site

(BFDNEAR 10/03) 715 0.83+1.13E-07 1.09+0.11E-05 1.28+0.64E-09 3.44+3.75E-08

Note: Bolding convention applied to venison data. See page F-2C.
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Table F-3

2003 Radioactivity Concentrations (uCi/g - dry) in Food Crops

L ocation

CORN

Background
(BFVCTRC)

Near-Site
(BFVNEAC)
BEANS

Background
(BFVCTRB)

Near-Site
(BFVNEAB)
APPLES

Background
(BFVCTRA)
Near-Ste
(BFVNEAAF)

% Moisture

795

75.4

90.9

92.6

87.8

81.0

H-3
(uCi/mL)

2.96x1.50E-07

6.67+1.43E-07

1.33+1.11E-07

2.12+1.15E-07

2.59+1.05E-07

3.29+1.15E-07

K-40

1.16+0.09E-05

1.12+0.10E-05

3.24+0.36E-05

1.77+0.33E-05

5.23+0.73E-06

8.44+0.97E-06

Note: Bolding convention not applicable to these data.
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Co-60

0.54+1.30E-08

2.69+2.59E-08

-0.96+8.03E-08

-2.65+8.09E-08

1.51+2.59E-08

1.44+2.05E-08

Sr-90

5.52+1.81E-09

5.11+2.19E-09

4.25+0.31E-08

1.06+0.05E-07

2.95+1.26E-09

6.83+1.05E-09

Cs137

0.26+1.22E-08

0.19+2.84E-08

4.30+6.54E-08

1.54+6.32E-08

0.02+2.00E-08

6.86+3.13E-08
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Table F-4
2003 Radioactivity Concentrations (UCi/g - dry) in Fish Flesh
From Cattaraugus Creek

Cattaraugus Creek above the Springville Dam (BFFCATC)

Annual 2003

Species % Moisture Sr-90 Cs137
Hog-nosed Sucker 74.9 6.82+0.37E-08 0.98+9.50E-08
Hog-nosed Sucker 78.8 5.47+0.26E-08 1.44+9.08E-08
Hog-nosed Sucker 80.1 2.23+0.14E-07 0.50+£2.77E-07
Hog-nosed Sucker 76.5 6.22+0.32E-08 1.23+4.16E-07
Creek Chub 80.6 3.40+0.18E-07 1.04+1.36E-07
Hog-nosed Sucker 80.8 1.04+0.56E-08 7.04+8.17E-08
Hog-nosed Sucker 76.9 1.26+0.67E-08 4.43+8.88E-08
Hog-nosed Sucker 75.5 1.18+0.07E-07 0.39+£1.06E-07
Hog-nosed Sucker 78.0 1.65+0.67E-08 2.25+6.88E-08
Hog-nosed Sucker 76.2 2.31+0.66E-08 5.19+5.81E-08
Average % Moisture 77.8

Median 5.84E-08 <9.29E-08
Maximum 3.40E-07 <4.16E-07
Minimum 1.04E-08 <5.81E-08

Cattaraugus Creek below the Springville Dam (BFFCATD)
Annual 2003

Species % Moisture Sr-90 Cs137
Steelhead Trout 77.9 6.67+1.83E-09 3.08+1.47E-08
Steelhead Trout 70.6 4.30+1.16E-09 0.30+2.33E-08
Steelhead Trout 70.7 3.46+9.00E-10 1.01+2.78E-08
Steelhead Trout 70.9 8.51+9.40E-10 1.08+2.41E-08
Steelhead Trout 76.6 1.85+0.93E-09 1.54+1.19E-08
Steelhead Trout 70.3 3.98+0.83E-09 2.21+2.08E-08
Steelhead Trout 75.8 3.77+0.93E-09 2.19+2.04E-08
Steelhead Trout 711 2.71+0.75E-09 2.89+2.63E-08
Steelhead Trout 70.7 1.81+0.72E-09 2.74+3.70E-08
Steelhead Trout 713 3.03+0.94E-09 0.00+3.00E-08
Average % Moisture 72.6

Median 2.87E-09 2.60E-08
Maximum 6.67E-09 3.08E-08
Minimum <9.00E-10 1.54E-08

Note: Bolding convention applied to these data. See page F-2C.
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Species

White Sucker
White Sucker
Brown Trout
White Sucker
White Sucker
White Sucker
White Sucker

Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker

Average % Moisture

Median
Maximum
Minimum

Cattaraugus Creek Background (BFFCTRL)

% Moisture

80.4
76.4
741
77.3
77.6
78.6
80.4
75.4
76.4
75.4

77.2

Table F-4 (concluded)

Annual 2003
Sr-90 Cs-137
3.90+0.30E-08 4.43+7.53E-08
1.34+0.21E-08 -0.26+8.44E-08
4.13+1.96E-09 -0.27+1.13E-07
1.34+0.17E-08 6.31+8.29E-08
1.37+0.27E-08 0.33+£1.74E-07
1.02+0.31E-08 4.12+6.26E-08
1.89+0.63E-08 2.48+7.33E-08
2.31+0.56E-08 6.09+8.24E-08
1.94+0.41E-08 -0.75+6.39E-08
2.00+0.56E-08 0.03+1.11E-07
1.63E-08 <8.26E-08
3.90E-08 <1.74E-07
4.13E-09 <6.26E-08

Note: Bolding convention applied to these data. See page F-2C.

F-7

VWVDP Annual Site Environmental Report

2003 Radioactivity Concentrations (UCi/g - dry) in Fish Flesh
From Cattaraugus Creek

Calendar Year 2003



This page intentionally left blank

VWWDP Annual Ste Environmental Report Calendar Year 2003



Appendix G-1
Summary of Soil and Aquatic Sediment
Guiddinesand Standards

Packaging Samples for Shipment to Off-Site Laboratories
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Table G-1A
Eastern U.S.A. Background Concentrations for Soils?

: Eagtern U.S A Background

Analyte Units Concentrationsfor Soil
Aluminum mg/kg (ppm) 33,000
Antimony mg/kg (ppm) -
Arsenic mg/kg (ppm) 3-12°
Barium mg/kg (ppm) 15-600
Beryllium mg/kg (ppm) 0-1.75
Cadmium mg/kg (ppm) 011
Calcium mg/kg (ppm) 130-35,000
Chromium mg/kg (ppm) 15-40°
Cobalt mg/kg (ppm) 25-60°
Copper mg/kg (ppm) 1-50
Iron mg/kg (ppm) 2,000-550,000
Lead mg/kg (ppm) 4-61°
Magnesum mg/kg (ppm) 100-5,000
Manganese mg/kg (ppm) 50-5,000
Mercury mg/kg (ppm) 0.001-0.2
Nicke mg/kg (ppm) 0.5-25
Potassium mg/kg (ppm) 8,500-43,000°
Sdenium mg/kg (ppm) 0.1-39
Slver mg/kg (ppm) -
Sodium mg/kg (ppm) 6,000-8,000
Thallium mg/kg (ppm) -
Vanadium mg/kg (ppm) 1-300
Zinc mg/kg (ppm) 950

-- No reference level available for these analytes

aSource: New York Sate Department of Environmental Conservation “ Technical and Administrative Guidance
Memorandum (TAGM) #4046"

® New York Sate background

¢ Background levels for lead vary widely. Average levels in undevel oped, rural areas may range from 4-61 ppm.
Average background levels in metropolitan or suburban areas or near highways are much higher and typically
range from 200-500 ppm.
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Table G-1B
Screening Concentrations for Contaminated Sediments?

Analyte Units L owest Effect Level” Severe Effect Level®
Aluminum mg/kg (ppm) -- --
Antimony mg/kg (ppm) 2.0 (L) 25.0 (L)
Arsenic ma/kg (ppm) 6.0 (P) 33.0 (P)
Barium mg/kg (ppm) -- --
Beryllium mg/kg (ppm) -- --
Cadmium mg/kg (ppm) 0.6 (P) 9.0 (L)
Calcium mg/kg (ppm) -- --
Chromium mg/kg (ppm) 26.0 (P) 110.0 (P)
Cobalt mg/kg (ppm) -- --
Copper mg/kg (ppm) 16.0 (P) 110.0 (P)
Iron % 20(P) 4.0 (P)
L ead mg/kg (ppm) 31.0 (P) 110.0 (L)
M agnesium mg/kg (ppm) -- --

M anganese mg/kg (ppm) 460.0 (P) 1,100.0 (L)
M ercury mg/kg (ppm) 0.15 (L) 1.3 (L)
Nickel mg/kg (ppm) 16.0 (P) 50.0 (L)
Potassium mg/kg (ppm) -- --
Selenium mg/kg (ppm) -- --
Silver mg/kg (ppm) 1.0 (L) 2.2 (L)
Sodium mg/kg (ppm) -- --
Thallium mg/kg (ppm)

Vanadium mg/kg (ppm) -- --
Zinc mg/kg (ppm) 120.0 (P/L) 270.0 (L)

-- No reference value availabl e for these analytes

aSource: New York Sate Department of Environmental Conservation “ Technical Guidance for Screening Contami-
nated Sediments,” January 1999

b The Lowest Effect Level for each metal isthe lowest of the either the Persaud et al. (1992) Lowest Effect Level or
the Long and Morgan (1990) Effect Range-Low

¢ The Severe Effect Level for each metal isthe lowest of either the Persaud et al. (1992) Severe Effect Level or the
Long and Morgan (1990) Effect Range-Moderate

L - An“L" following a criterion indicates that it was taken from Long and Morgan (1990).

P-A“P” following a criterion indicates that it was taken from Persaud et al. (1992).

Table G-1C
Screening Thresholds for In-Water and Riparian Management of
Sediment and Dredge Material®

Analyte Units No Appreciable Contamination L evel
Arsenic mg/kg (ppm) 14
Cadmium mg/kg (ppm) <1.2
Copper ma/kg (ppm) <33
Lead mg/kg (ppm) <33
Mercury mg/kg (ppm) 0.17

aSpurce: Draft New York Sate Department of Environmental Conservation Technical and Operational Guidance
Series (TOGs) #5.1.9, “ In-Water and Riparian Management of Sediment and Dredge Material”

G-4
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Appendix G-2

Soil and Sediment Data
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Table G-2A
2003 Results in On-Site Soils Downstream of the WVDP at Frank’s Creek

(SNSP006)
Guidance Values
. No Appreciable
Analyte Units N SNSP006 L owest El;fect Severe El;fect Contamination
Level Level Leva®
Gross Alpha uCilg 1 7.95+2.83E-06 - - -
Gross Beta uCi/g 1 4.08+0.43E-05 - - -
K-40 uCilg 1 1.48+0.16E-05 -- -- --
Co-60 uCi/g 1 0.97+2.63E-08 -- -- --
Sr-90 uCi/g 1 1.13+0.07E-06 -- -- --
Cs-137 uCilg 1 1.08+0.12E-05 -- -- --
U-232 uCi/g 1 2.21+5.31E-08 -- -- -
U-233/234 uCi/g 1 6.20+1.80E-07 - - -
U-235/236 uCi/g 1 4.50+5.64E-08 - - -
U-238 uCil/g 1 6.42+1.81E-07 - - -
Total U ug/g 1 2.99+0.04E-01 -- -- --
Pu-238 uCilg 1 3.62+3.03E-08 - - -
Pu-239/240 uCi/g 1 3.45+2.88E-08 - - -
Am-241 uCil/g 1 5.72+4.26E-08 - - -
Aluminum mg/kg 1 5,975 -- -- --
Antimony mg/kg 1 <0.28 2.0 25.0 --
Arsenic mg/kg 1 7.2 6.0 33.0 14
Barium mg/kg 1 66.2 -- -- --
Beryllium mg/kg 1 0.36 - - -
Cadmium mg/kg 1 0.11 0.6 9.0 <1.2
Calcium mg/kg 1 17,450 - - -
Chromium mg/kg 1 9.5 26.0 110.0 -
Cobalt mg/kg 1 9.5 - - -
Copper mg/kg 1 17.0 16.0 110.0 <33
Iron % 1 0.02 2.0 4.0 --
Lead mg/kg 1 11.9 31.0 110.0 <33
M agnesium mg/kg 1 6,760 - - --
M anganese mg/kg 1 592 460.0 1,100.0 --
Mercury mg/kg 1 <0.02 0.15 13 0.17
Nickel mg/kg 1 19.1 16.0 50.0 -
Potassium mg/kg 1 706 -- -- --
Selenium mg/kg 1 <0.52 -- -- --
Silver mg/kg 1 <0.15 1.0 2.2 --
Sodium mg/kg 1 137.0 -- -- --
Thallium mg/kg 1 <0.56 -- -- --
Vanadium mg/kg 1 12.8 -- -- --
Zinc mg/kg 1 67.6 120.0 270.0 -

Note: Effects of radiological substances are addressed with the eval uation of radiological dose to biota (see
Chapter 2 [p. 2-32]).

N - Number of samples

-- No reference standard available

@ Screening guidelines for chemical constituents obtained from NYSDEC "Technical Guidance for Screening
Contaminated Sediments’

® NYSDEC: Draft Technical and Operational Guidance Series’5.1.9, "In-Water and Riparian Management of
Sediment and Dredge Material," January 2003.
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Table G-2B
2003 Results in On-Site Soils From North Swamp (SNSW74A)

Analyte Units N SNSW74A Reference Value®
Gross Alpha uCi/g 1 7.69+2.15E-06 --
Gross Beta uCi/g 1 2.34+0.28E-05 --
K-40 uCil/g 1 1.42+0.14E-05 --
Co-60 uCi/g 1 -1.21+2.84E-08 -
Sr-90 uCilg 1 2.20+0.44E-07 --
Cs137 uCi/g 1 2.55+0.20E-06 -
U-232 uCi/g 1 -0.34+2.54E-08 -
U-233/234 uCi/g 1 1.00+0.21E-06 -
U-235/236 uCilg 1 1.13+0.76E-07 --
U-238 uCilg 1 9.10+2.02E-07 --
Total U ug/g 1 7.57+0.12E-01 .
Pu-238 uCilg 1 2.67+2.61E-08 --
Pu-239/240 uCi/g 1 1.07+0.52E-07 -
Am-241 uCilg 1 1.56+0.69E-07 -
Aluminum mg/kg 1 7,850 33,000
Antimony mg/kg 1 0.45 -
Arsenic ma/kg 1 11.3 3-12°
Barium mg/kg 1 86.0 15-600
Beryllium mg/kg 1 0.45 0-1.75
Cadmium mg/kg 1 0.45 0.1-1
Calcium mg/kg 1 47,400 130-35,000
Chromium mg/kg 1 16.5 1.5-40°
Cobalt mg/kg 1 8.1 2.5-60°
Copper mg/kg 1 31.1 1-50
Iron mg/kg 1 20,500 2,000-550,000
L ead mg/kg 1 22.8 4-61°
M agnesium mg/kg 1 12,200 100-5,000
M anganese mg/kg 1 1,230 50-5,000
Mercury mg/kg 1 <0.03 0.001-0.2
Nickel mg/kg 1 24.3 0.5-25
Potassium mg/kg 1 1,010 8,500-43,000°
Selenium mg/kg 1 <0.68 0.1-3.9
Silver ma/kg 1 <0.19 -
Sodium ma/kg 1 229.0 6,000-8,000
Thallium mg/kg 1 <0.72 --
Vanadium mg/kg 1 15.9 1-300
Zinc ma/kg 1 267.0 9-50

N - Number of samples

-- No reference standard availabl e for these analytes

3aNYSDEC: Technical and Administrative Guidance Memorandum (TAGM) #4046.

® New York Sate background

¢ Background levels vary widely. Average levelsin undeveloped rural areas may range from 4-61 ppm (reported
here). Average background levels in metropolitain or suburban areas, or near highways are much higher and
typically range from 200-500 ppm.
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Table G-2C
2003 Results in On-Site Soils From Northeast Swamp (SNSWAMP)

Analyte Units N SNSWAMP Reference Value®
Gross Alpha uCi/g 1 1.32+0.27E-05 --
Gross Beta uCi/g 1 4.41+0.36E-05 --
K-40 ucCilg 1 1.60+0.14E-05 --
Co-60 ucCilg 1 1.07+2.24E-08 --
Sr-90 ucCilg 1 2.11+0.08E-06 --
Cs137 ucCilg 1 9.94+0.76E-06 --
U-232 uCil/g 1 2.40+5.76E-08 -
U-233/234 uCil/g 1 1.13+0.23E-06 -
U-235/236 uCil/g 1 9.99+6.92E-08 -
U-238 uCilg 1 1.14+0.23E-06 --
Total U ug/g 1 9.32+0.22E-01 --
Pu-238 ucCilg 1 2.63+0.87E-07 --
Pu-239/240 ucCilg 1 3.61+1.02E-07 --
Am-241 uCil/g 1 7.39+1.59E-07 -
Aluminum mg/kg 1 10,400 33,000
Antimony mg/kg 1 0.49 --
Arsenic mg/kg 1 12.0 3-12°
Barium mg/kg 1 74.5 15-600
Beryllium mg/kg 1 0.53 0-1.75
Cadmium mg/kg 1 0.10 0.1-1
Calcium mg/kg 1 3,040 130-35,000
Chromium mg/kg 1 13.6 1.5-40°
Cobalt mg/kg 1 9.4 2.5-60°
Copper ma/kg 1 27.3 1-50
Iron ma/kg 1 24,500 2,000-550,000
L ead mg/kg 1 23.3 4-61°
Magnesium ma/kg 1 3,940 100-5,000
Manganese mg/kg 1 572 50-5,000
Mercury mg/kg 1 0.03 0.001-0.2
Nickel mg/kg 1 22.3 0.5-25
Potassium mg/kg 1 1,050 8,500-43,000°
Selenium mg/kg 1 <0.45 0.1-3.9
Silver ma/kg 1 <0.13 --
Sodium ma/kg 1 37.0 6,000-8,000
Thallium mg/kg 1 <0.48 --
Vanadium mg/kg 1 16.8 1-300
Zinc mg/kg 1 91.2 9-50

Note: Effects of radiological substances are addressed with the eval uation of radiological dose to biota (see
Chapter 2 [p. 2-32]).

N - Number of samples

-- No reference standard availabl e for these analytes

3aNYSDEC: Technical and Administrative Guidance Memorandum (TAGM) #4046.

® New York Sate background

¢ Background levels vary widely. Average levelsin undeveloped rural areas may range from 4-61 ppm (reported
here). Average background levels in metropolitain or suburban areas, or near highways are much higher and
typically range from 200-500 ppm.
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Table G-2D
2003 Results in Surface Soils Collected at Air Sations Around the WVDP

Background L ocation

Analyte Units N SFBOEHN SFRSPRD SEGRVAL
GrossAlpha pCilg 1 1.13+0.23E-05 1.35+0.25E-05 1.09+0.21E-05
Gross Beta uCilg 1 2.08+0.27E-05 1.83+£0.24E-05 1.86+0.25E-05
K-40 pCilg 1 1.33+0.13E-05 1.25+0.12E-05 1.06+0.10E-05
Co-60 uCilg 1 1.00+4.04E-08 -1.45+2.64E-08 -0.23+2.42E-08
Sr-90 uCilg 1 1.08+0.30E-07 7.83+3.04E-08 1.85+0.39E-07
Cs-137 uCilg 1 4.68+0.78E-07 1.17+0.12E-06 6.47+0.73E-07
U-232 pCilg 1 2.14+2.97E-08 1.19+3.40E-08 2.31+3.12E-08
U-233/234 pCilg 1 8.63+1.42E-07 9.39+1.44E-07 8.28+1.36E-07
U-235/236 uCilg 1 5.95+3.96E-08 4.25+3.20E-08 2.18+0.73E-07
U-238 pCilg 1 7.92+1.33E-07 9.19+1.42E-07 7.06+1.26E-07
Total U po/g 1 1.93+0.05E+00 1.86+0.04E+00 1.98+0.06E+00
Pu-238 uCilg 1 0.16+1.54E-08 -1.55+3.04E-09 -3.96+4.48E-09
Pu-239/240 uCilg 1 4.08+3.27E-08 3.72+3.11E-08 1.38+1.90E-08
Am-241 uCilg 1 1.24+1.92E-08 2.65+2.99E-08 0.68+1.92E-08

; Background L ocation

Analyte Units N SFFXVRD SFRT240 gSFGRVAL
GrossAlpha pCilg 1 1.51+0.27E-05 1.00+£0.21E-05 1.09+0.21E-05
Gross Beta pCilg 1 2.15+0.28E-05 1.48+0.25E-05 1.86+0.25E-05
K-40 uCilg 1 1.15+0.10E-05 1.03+0.11E-05 1.06+0.10E-05
Co-60 pCilg 1 -0.09+1.33E-08 1.05+1.39E-08 -0.23+2.42E-08
Sr-90 pCilg 1 1.33+0.30E-07 1.59+0.34E-07 1.85+0.39E-07
Cs-137 uCilg 1 3.30+0.36E-07 4.91+0.64E-07 6.47+0.73E-07
Pu-238 uCilg 1 0.94+1.61E-08 2.07+2.53E-08 -3.96+4.48E-09
Pu-239/240 uCilg 1 1.92+1.68E-08 1.44+2.20E-08 1.38+1.90E-08
Am-241 uCilg 1 0.18+1.32E-08 0.63+1.76E-08 0.68+1.92E-08

N - Number of samples
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Table G-2D (concluded)
2003 Results in Surface Soils Collected at Air Sations Around the WVDP

Background L ocation

Analyte Units N SFSPRVL SFTCORD SEGRVAL
GrossAlpha pCilg 1 1.23+0.24E-05 1.19+0.32E-05 1.09+0.21E-05
Gross Beta uCilg 1 1.85+0.25E-05 2.98+0.34E-05 1.86+0.25E-05
K-40 uCilg 1 1.26+0.09E-05 1.99+0.21E-05 1.06+0.10E-05
Co-60 pCilg 1 -0.51+1.41E-08 -0.64+1.83E-08 -0.23+2.42E-08
Sr-90 uCilg 1 1.90+0.38E-07 1.05+0.31E-07 1.85+0.39E-07
Cs-137 uCilg 1 3.90+0.47E-07 3.99+0.53E-07 6.47+0.73E-07
Pu-238 uCilg 1 -4.02+4.54E-09 1.78+2.36E-08 -3.96+4.48E-09
Pu-239/240 uCilg 1 3.08+2.70E-08 -2.81+3.90E-09 1.38+1.90E-08
Am-241 uCilg 1 2.21+2.50E-08 1.17+1.43E-08 0.68+1.92E-08

. Background L ocation

Analyte Units N SFBLKST SFWEVAL SFGRVAL
GrossAlpha uCilg 1 9.33+2.14E-06 1.42+0.26E-05 1.09+0.21E-05
Gross Beta uCilg 1 2.18+0.27E-05 2.14+0.29E-05 1.86+0.25E-05
K-40 uCilg 1 1.62+0.07E-05 1.27+0.13E-05 1.06+0.10E-05
Co-60 pCilg 1 1.36+1.43E-08 -0.77+£1.74E-08 -0.23+2.42E-08
Sr-90 uCilg 1 6.59+3.08E-08 8.49+2.73E-08 1.85+0.39E-07
Cs-137 uCilg 1 2.79+0.34E-07 2.93+0.45E-07 6.47+0.73E-07
Pu-238 uCilg 1 0.38+1.37E-08 1.49+2.28E-08 -3.96+4.48E-09
Pu-239/240 uCilg 1 0.44+1.07E-08 -1.56+3.06E-09 1.38+1.90E-08
Am-241 uCilg 1 1.88+2.33E-08 0.37+1.48E-08 0.68+1.92E-08

N - Number of samples
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Table G-2E
2003 Results in Sream Sediments Around the WVDP

Background Location

Analyte Units N SFCCSED SFSDSED SBISED
Gross Alpha uCi/g 1 5.34+1.97E-06 6.38+2.01E-06 5.65+2.01E-06
GrossBeta pCilg 1 1.59+0.28E-05 1.51+0.26E-05 1.07+0.25E-05
K-40 uCi/g 1 1.31+0.12E-05 1.33+0.15E-05 1.27+0.14E-05
Co-60 pCi/g 1 0.07+2.25E-08 0.31+1.68E-08 -1.19+1.46E-08
S-90 uCi/g 1 4.7243.12E-08 0.36+2.59E-08 1.74+2.71E-08
Cs-137 pCi/g 1 1.47+0.31E-07 2.25+0.39E-07 5.86+2.27E-08
U-232 uCi/g 1 -0.22+5.09E-08 -0.01+3.29E-08 -1.60+3.36E-08
U-233/234 pCi/g 1 7.49+1.82E-07 6.94+1.70E-07 6.73+1.75E-07
U-235/236 uCi/g 1 6.65+6.07E-08 4,64+5.26E-08 4.57+4.48E-08
U-238 pCi/g 1 5.98+1.63E-07 6.96+1.68E-07 6.52+1.70E-07
Total U ug/g 1 9.35+0.15E-01 1.47+0.02E+00 1.55+0.02E+00
Pu-238 pCi/g 1 0.00+1.36E-08 0.49+1.29E-08 0.00+1.24E-08
Pu-239/240 uCi/g 1 -3.33+4.61E-09 0.91+1.58E-08 0.63+1.24E-08
Am-241 pCi/g 1 1.03+1.65E-08 0.40+1.31E-08 5.15+5.05E-08
. Background Location
Analyte Units N SFTCSED -- SFBCED
Gross Alpha pCilg 1 8.31+2.23E-06 - 6.66+1.98E-06
GrossBeta uCi/g 1 1.88+0.27E-05 -- 1.64+0.25E-05
K-40 pCilg 1 1.22+0.14E-05 - 1.29+0.14E-05
Co-60 uCi/g 1 -0.60+1.56E-08 -- -0.44+2 55E-08
S-90 pCilg 1 1.68+2.63E-08 - 1.85+2.76E-08
Cs-137 uCi/g 1 9.31+1.10E-07 -- 3.85+4.05E-08
U-232 pCi/g 1 0.03+2.07E-08 - -0.10+4.34E-08
U-233/234 uCi/g 1 5.84+1.49E-07 -- 5.96+1.63E-07
U-235/236 pCi/g 1 1.60+0.80E-07 - 3.16+3.92E-08
U-238 uCi/g 1 5.10+1.39E-07 -- 9.01+1.99E-07
Total U Hg/g 1 8.18+0.14E-01 - 8.94+0.15E-01
Pu-238 uCi/g 1 0.60+1.17E-08 -- 1.25+1.73E-08
Pu-239/240 pCi/g 1 1.05+1.67E-08 - 0.00+1.22E-08
Am-241 uCi/g 1 0.18+1.36E-08 -- 0.19+1.41E-08

N - Number of samples
-- Not applicable; no additional sampling location
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Appendix H

Summary of Direct Radiation Monitoring Data

An Environmental TLD Package
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Table H-1
Summary of 2003 Quarterly Averages of Off-Site TLD Measurements
(mR+2 SD/quarter)

L ocation 14 Quarter 2nd Quarter 3rd Quarter 4th Quarter L ocation
Number* Average
DFTLDO1 15+4.3 24+4.9 2044 15+3.4 18+4.3
DFTLDQO2 14+4.2 22+4.7 2044 16+3.6 18+4.2
DFTLDQO3 13+4.1 20£4.2 16+3.8 13+3.1 16+3.8
DFTLDO4 14+4.2 22+4.6 2044 15+3.4 18+4.2
DFTLDO05 15+4.3 23+4.7 19+4.3 15+3.5 18+4.2
DFTLDO06 14+4.2 22+4.6 19+4.3 15+34 17+4.1
DFTLDQO7 13+4.1 18+4.0 16+3.7 12+2.9 15+3.7
DFTLDO08 15+4.3 20+4.3 19+4.2 15+34 17+4.1
DFTLDO9 15+4.3 22+4.7 18+4.1 14+3.3 17+4.1
DFTLD10 13+4.0 22+4.6 19+4.2 16+3.5 17+4.1
DFTLD11 13+4.1 20+4.2 17+3.8 13+3.1 15+3.8
DFTLD12 15+4.3 21+4.5 20x4.4 14+3.2 17+4.1
DFTLD13 14+4.2 25+5.1 22+4.7 17+3.7 19+4.5
DFTLD14 14+4.2 2349 20x4.4 16+3.5 18+4.3
DFTLD15 14+4.1 22+4.7 19+4.2 16+3.7 18+4.2
DFTLD16 13+4.1 22+4.7 20+4.3 14+3.3 17+4.1
DFTLD17** 15+4.3 NA NA NA 15+4.3
DFTLD20 12+4.0 19+4.1 16+3.7 12+2.9 15+3.7
DFTLD21 15+4.3 23+4.8 20x4.4 15+3.4 18+4.3
DFTLD22 15+4.3 26+5.3 21+4.5 17+3.8 19+4.5
DFTLD23** 15+4.3 22+4.7 20x4.5 14+3.3 18+4.2
DFTLD37** 1745 NA NA NA 1745
DFTLDA41** 13+4.1 NA NA NA 13+4.1

* Off-site locations are shown on Figures A-11 through A-13 (pp. A-11 through A-13).

** Background measurements are provided by off-site TLDs 17, 23, 37, and 41. Locations 17, 37, and 41 were
removed from the program after thefirst quarter of CY 2003.

NA - Not available.

Conversionfactor: Milliroentgen (mR) unitsare used to report exposure ratesin air. To convert mR to mrem (doseto
humans), a conversion factor of 1.03 must be applied. For example, a reported exposure rate of 18.1 mR/quarter
would be equivalent to 18.6 mrem/quarter (based upon dose-equivalent phantom calibration using cesium-137).
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Table H-2
Summary of 2003 Quarterly Averages of On-Site TLD Measurements

(mR+2SD/quarter)
L ocation 14 Quarter 2nd Quarter 3rd Quarter 4th Quarter L ocation
Number* Average
DNTLD18 26+6.0 34+6.8 29+6.1 24+51 28+6.0
DNTLD19 16+4.5 26154 23+5.0 18+3.9 2147
DNTLD24 492+96.5 584+114.5 486+95.3 471+92.4 508+100.1
DNTLD25 24+5.6 28+5.8 24151 19+4.1 24452
DNTLD26 1747 27+£5.6 25+5.3 20+4.3 22+5.0
DNTLD27 15+4.3 25452 2044 18+3.9 20£4.5
DNTLD28 16+4.5 2654 23+49 16+3.6 20+4.6
DNTLD29 16+4.5 28+5.8 23+49 17+3.8 21+4.8
DNTLD30 17+4.6 2755 23+5.0 19+4.1 21+4.8
DNTLD31 16+4.4 23+4.8 21+4.6 15+3.5 19+4.4
DNTLD32 24+5.6 34+6.8 27+£5.6 24+5.0 2758
DNTLD33 25+¢59 37+7.4 32+6.7 29+59 31+6.5
DNTLD34 44+9.1 56+11.2 48+9.7 45+9.0 48+9.8
DNTLD35 70£14.0 80£15.7 65+13.0 60+11.9 69+13.7
DNTLD36 91+18.1 41+8.3 34+7.0 33+6.6 50+11.1
DNTLD38 27+6.2 38+7.6 34+7.0 23+4.8 30+£6.5
DNTLD39 38+8.1 56+11.2 50+£9.9 44+8.8 47+9.6
DNTLD40 99+19.7 132+26.0 113+£22.2 103£20.2 112+22.2
DNTLD42 75+15.0 88+17.3 78+15.3 67+£13.3 77£15.3
DNTLD43 26+6.0 33+6.6 28+59 2349 28+59

* On-site locations are shown on Figure A-10 (p. A-10).

Conversion factor: Milliroentgen (mR) units are used to report exposure rates in air. To convert mR to mrem (dose
to humans), a conversion factor of 1.03 must be applied. For example, a reported exposure rate of 18.1 mR/
quarter would be equivalent to 18.6 mrem/quarter (based upon dose-equivalent phantom calibration using
cesium-137).

VWWDP Annual Ste Environmental Report Calendar Year 2003



Off-Site
L ocation
Number

DFTLDO1
DFTLDO2
DFTLDO3
DFTLDO4
DFTLDO5
DFTLDO6
DFTLDO7
DFTLDO3
DFTLDO9
DFTLD10
DFTLD11
DFTLD12
DFTLD13
DFTLD14
DFTLD15
DFTLD16
DFTLD20
DFTLD21
DFTLD22
DFTLD23

3rd-Quarter
TLD Result

8.91
8.77
7.27
8.86
8.55
851
7.09
8.24
8.02
8.38
7.31
8.77
9.53
8.82
8.24
8.69
7.00
8.86
9.17
9.03

Table H-3
Third-Quarter 2003 TLD Results and | nstantaneous Exposure Rate Readings
(UR/hr) With a High-Pressure lon Chamber (HPIC) at Each Monitoring

Location

August 2003 On-Site

HPIC Reault L ocation

Number
9.23 DNTLD18
8.93 DNTLD19
8.33 DNTLD24
8.33 DNTLD25
8.90 DNTLD26
8.80 DNTLD27
9.03 DNTLD28
8.80 DNTLD29
8.53 DNTLD30
8.70 DNTLD31
9.07 DNTLD32
9.17 DNTLD33
9.00 DNTLD34
9.13 DNTLD35
8.70 DNTLD36
8.70 DNTLD38
8.90 DNTLD39
8.60 DNTLD40
10.73 DNTLD42
8.50 DNTLDA43

H-5

VWVDP Annual Site Environmental Report

3rd-Quarter
TLD Result

13.03
10.24
21548
10.46
10.95
8.90
10.10
9.98
10.28
9.40
11.88
14.36
21.45
28.98
1511
1521
21.95
49.88
34.36
12.50

August 2003
HPIC Result

15.07
10.27
255.50
11.47
10.63
8.73
9.30
9.90
11.23
9.90
12.13
14.57
20.67
35.60
18.10
16.17
22.80
51.20
2313
13.87
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Average Exposure Rate (LR/hr)
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Location Code (See Appendices A and B)

W TLD Average

FigureH-1. 2003 Average Yearly Gamma Exposure Rates Around the WVDP

* Actua Value = 231
** Actua Value =51

Average Exposure Rate (uR/hr)

8 19 24 25 26 27 28 29 30 31 R 3B 34 3B 36 B 39 40 42 43

Location Code (See Appendices A and B)

B TLD Average

Figure H-2. 2003 Average Yearly Gamma Exposure Rates on the WVDP
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Appendix |

Summary of Meteorological Data

Checking the On-Site Rain Gauge
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WEST VALLEY NUCLEAR SERVICES
REGIONAL MONITORING STATION
WEST VALLEY, NEW YORK

10.0-METER WIND FREQUENCY ROSE
JANUARY 1, 2003 - DECEMBER 31, 2003

FIGURE I-1
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Figure |-4. Calendar Year 2003 Weekly Precipitation
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Figure |-5. Calendar Year 2003 Cumulative Precipitation

VWWDP Annual Ste Environmental Report

Calendar Year 2003



Week
Ending:

Jan 03
Jan 10
Jan 17
Jan 24
Jan 31
Feb07
Feb14
Feb21
Feb 28
Mar 07
Mar 14
Mar 21
Mar 28
Apr04
April
Apr18
Apr 25
May 02
May 09
May 16
May 23
May 30
Jun 06
Jdun13
Jdun 20
Jdun 27

VWVDP Annual Site Environmental Report

Table I-1
2003 Site Precipitation Collection Data

Weekly Cumulative Week
Ending:
(am) (inches) (am) (inches)
0.00 0.00 0.00 0.00 Jul 04
307 121 307 121 Jdul 11
160 0.63 4.67 14 Jul 18
231 091 6.9 275 dul 25
030 012 729 287 Aug01
208 08 937 369 Aug08
150 059 1087 4.28 Aug15
0.3 015 1125 443 Aug22
1% 077 1321 520 | Aug29
079 031 14.00 551 Sep 05
107 042 15.06 593 Sep12
127 050 16.33 6.43 Sep 19
28 11 1915 74 Sep 26
376 148 29 X024 Oct 03
109 043 2400 945 Oct 10
0.00 0.00 2400 945 Oct 17
173 068 2573 1013 Oct 24
130 051 27103 1064 Oct 31
051 020 2153 1084 Nov 07
6.45 pAS! B9 133 Nov 14
104 041 3b.03 1379 Nov 21
030 012 B3 1391 Nov 28
335 132 3868 1523 Dec05
462 18 4331 17.05 Dec12
005 002 4336 17.07 Dec19
061 024 4397 1731 Dec26
Dec3l
-7

Weekly Cumulative
(am) (inches) (am) (inches)
o84 033 4481 1764
142 056 46.23 1820
1% 077 4818 1897
734 2.89 56552 2186
213 o84 57.66 270
386 152 6152 2.2
246 097 63.98 219
0.00 0.00 63.98 219
251 09 66.50 26.18
231 091 68.81 271.09
0.00 0.00 68.81 271.09
183 072 7064 2181
112 044 7176 2825
290 114 7465 239
150 059 76.15 298
343 135 7958 333
079 031 80.37 3164
221 087 8258 3Re51
142 056 84.00 3307
274 108 86.74 34.15
373 147 047 3662
505 19 %53 3761
132 052 9.85 3813
191 075 98.76 3888
140 055 10015 3943
226 0.89 1024 40.32
170 0.67 10411 4099
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Table 1-2
2003 Annual Temperature Summary at the 10-Meter
Primary Meteorological Tower

Maonth Aver age Temper ature Maximum Temper ature Minimum Temper ature
NC NE NC NE NC NE
January -8.1 174 44 39.9 -23.4 -10.1
February -6.6 20.1 7.1 44.8 -21.3 -6.3
March 0.9 33.6 20.3 68.5 211 -6.0
April 6.7 441 26.6 79.9 -8.6 16.5
May 11.7 53.1 24.8 76.6 0.2 324
June 16.3 61.3 29.9 85.8 12 34.2
July 191 66.4 285 83.3 9.0 48.2
August 194 66.9 28.7 83.7 6.1 43.0
September 14.9 58.8 24.8 76.6 38 38.8
October 8.0 46.4 245 76.1 -1.5 29.3
November 5.8 424 239 75.0 9.1 15.6
December -1.0 30.2 12.9 55.2 -11.8 10.8
Annual Average 7.3 451 214 70.5 -6.4 20.5
Table I-3

2003 Annual Barometric Pressure Summary
(station pressure - inches of mercury)

Manth Aver agePressure M aximum Pressure Minimum Pressure
January 28.44 28.90 27.55
February 28.46 29.03 27.58
March 28.45 28.82 28.07
April 2851 28.94 28.03
May 28.45 28.81 27.92
June 28.47 28.72 28.18
July 28.50 28.77 28.16
August 28,57 28.93 28.35
September 28.59 28.84 28.12
October 28.47 28.74 27.71
November 2851 29.15 27.84
December 28.49 29.00 27.94
Annual Aver age 28.49 28.89 27.95
-8
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Appendix J

Summary of Quality Assurance Crosscheck Analyses
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Analyte

Co-60
Co-60
Cs137
Cs137
GrossAlpha
GrossAlpha
Gross Beta
Gross Beta
Mn-54
Mn-54
Am-241
Co-60
Cs137
GrossAlpha
Gross Beta
Mn-54
Pu-238
Pu-239
Sr-90

U-234
U-238

U (total)

Ac-228
Am-241
Bi-212
Bi-214
Cs137
K-40
Pb-212
Pb-214
Pu-239
Sr-90
Th-234
U-234
U-238
U (total)

Matrix

Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter

Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail

Units

Bo/filter
Bo/filter
Bo/filter
Bo/filter
Bo/filter
Bo/filter
Bo/filter
Bo/filter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
ugffilter

Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
ng/g

Table J-1
Comparison of Radiological Results With Known Results of Crosscheck
Samples From the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 58; EML-621 QAP 0303; June 2003

Actual

3.35E+01
3.35E+01
9.97E+01
9.97E+01
1.17E+00
1.17E+00
1.50E+00
1.50E+00
4.38E+01
4.38E+01
3.40E-01
3.35E+01
9.97E+01
1.17E+00
1.50E+00
4.38E+01
5.20E-01
3.30E-01
2.80E+00
2.40E-01
2.40E-01
1.97E+01

5.76E+01
1.56E+01
6.06E+01
6.70E+01
1.45E+03
6.36E+02
5.79E+01
7.11E+01
2.34E+01
6.44E+01
1.27E+02
1.20E+02
1.25E+02
1.01E+01

Reported

3.55E+01
3.53E+01
1.08E+02
1.06E+02
1.24E+00
1.28E+00
1.69E+00
1.63E+00
4,56E+01
4 57E+01
3.25E-01
3.44E+01
1.06E+02
1.27E+00
1.42E+00
4,61E+01
4,96E-01
3.24E-01
2.62E+00
2.40E-01
2.35E-01
1.47E+01

5.48E+01
1.11E+01
3.80E+01
5.08E+01
1.46E+03
6.97E+02
5.98E+01
6.03E+01
2.50E+01
5.08E+01
1.19E+02
1.09E+02
1.13E+02
8.35E+00

Ratio

1.060
1.054
1.079
1.067
1.060
1.094
1.127
1.087
1.040
1.042
0.956
1.028
1.059
1.082
0.944
1.053
0.954
0.982
0.937
1.000
0.979
0.745

0.951
0.708
0.627
0.758
1.008
1.097
1.032
0.848
1.067
0.789
0.939
0.911
0.901
0.827

Accept?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Pass

Yes
Pass
Yes
No
Yes
Yes
Yes
Pass
Yes
Pass
Yes
Yes
Yes
Yes

Analyzed by:

ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL

GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yesindicatesa
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WWDP Environmental Laboratory (ELAB) or

General Engineering Laboratory (GEL).
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Table J-1 (concluded)
Comparison of Radiological Results With Known Results of Crosscheck
Samples From the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 58; EML-621 QAP 0303; June 2003

Analyte Matrix Units Actual Reported Ratio Accept?  Analyzed by:
Am-241 Veg Bag/kg 351E+00  3.67E+00 1.044 Yes GEL
Cm-244 Veg Ba/kg 2.01E+00  2.06E+00 1.026 Yes GEL
Co-60 Veg Bag/kg 121E+01  1.40E+01 1.155 Yes GEL
Cs137 Veg Bag/kg 4.44E+02  4.75E+02 1.069 Yes GEL
K-40 Veg Bg/kg 1.12E+03  1.33E+03 1.189 Yes GEL
Pu-239 Veg Bag/kg 5.17E+00  5.17E+00 1.000 Yes GEL
Sr-90 Veg Ba/kg 6.50E+02  6.11E+02 0.940 Yes GEL
Co-60 Water Bag/L 2.34E+02  2.35E+02 1.006 Yes ELAB
Cs134 Water Bg/L 3.05E+01  2.80E+01 0.918 Yes ELAB
Cs137 Water Bg/L 6.38E+01  6.37E+01 0.998 Yes ELAB
GrossAlpha Water Bg/L 3.78E+02 2.72E+02 0.721 Pass ELAB
Gross Beta Water Bg/L 6.28E+02 6.47E+02 1.031 Yes ELAB
H-3 Water Bg/L 3.90E+02  4.11E+02 1.054 Yes ELAB
Sr-90 Water Bg/L 4.34E+00  4.32E+00 0.995 Yes ELAB
Am-241 Water Bg/L 213E+00  2.20E+00 1.033 Yes GEL
Co-60 Water Bg/L 2.34E+02  2.38E+02 1.016 Yes GEL
Cs134 Water Bg/L 3.05E+01  2.67E+01 0.875 Pass GEL
Cs137 Water Bg/L 6.38E+01  6.28E+01 0.984 Yes GEL
GrossAlpha Water Bg/L 3.78E+02 3.97E+02 1.051 Yes GEL
Gross Beta Water Bg/L 6.28E+02 6.83E+02 1.088 Yes GEL
H-3 Water Bg/L 3.90E+02  4.53E+02 1.161 Yes GEL
Pu-238 Water Bg/L 3.33E+00  3.43E+00 1.031 Yes GEL
Pu-239 Water Bg/L 3.92E+00  4.18E+00 1.067 Yes GEL
Sr-90 Water Bg/L 4.34E+00  7.55E+00 1.739 No GEL
U-234 Water Bg/L 2.05E+00  2.25E+00 1.098 Yes GEL
U-238 Water Bg/L 2.16E+00  2.28E+00 1.056 Yes GEL
U (total) Water po/mL 1.70E-01 1.67E-01 0.982 Yes GEL

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yesindicatesa
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WVDP Environmental Laboratory (ELAB) or
General Engineering Laboratory (GEL).
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Analyte

Co-60
Co-60
Cs137
Cs-137
GrossAlpha
GrossAlpha
Gross Beta
Gross Beta
Mn-54
Mn-54
Am-241
Co-60
Cs137
GrossAlpha
Gross Beta
Mn-54
Pu-238
Pu-239
Sr-90

U (total)

Ac-228
Am-241
Bi-212
Bi-214
Cs137
K-40
Pb-212
Pb-214
Pu-238
Pu-239
Sr-90
Th-234
U (total)

Matrix

Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter
Air filter

Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail
Sail

Units

Boyfilter
Boyfilter
Bo/filter
Bo/filter
Bo/filter
Boyfilter
Bo/filter
Bo/filter
Bo/filter
Bo/filter
Bo/filter
Bo/filter
Boyfilter
Bo/filter
Bo/filter
Boyfilter
Boyfilter
Boyfilter
Boyfilter
ugffilter

Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Bakg
Ho/g

Table J-2
Comparison of Radiological Results With Known Results of Crosscheck
Samples From the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 59; QAP 0309; December 2003

Actual

5.51E+01
5.51E+01
5.48E+01
5.48E+01
3.11E+00
3.11E+00
3.89E+00
3.89E+00
5.80E+01
5.80E+01
4.35E-01
5.51E+01
5.48E+01
3.11E+00
3.89E+00
5.80E+01
2.29E-01
4.01E-01
2.06E+00
3.21E+01

5.08E+01
1.84E+01
5.39E+01
3.44E+01
1.97E+03
4,88E+02
5.07E+01
3.52E+01
1.46E+01
3.04E+01
8.03E+01
1.16E+02
1.03E+01

Reported

5.86E+01
5.82E+01
6.01E+01
5.79E+01
3.18E+00
3.19E+00
4,26E+00
4.12E+00
6.01E+01
6.08E+01
4,16E-01
5.17E+01
5.16E+01
2.83E+00
3.14E+00
5.44E+01
2.25E-01
3.90E-01
1.69E+00
2.85E+01

4.72E+01
1.91E+01
2.97E+01
2.55E+01
1.88E+03
5.14E+02
5.16E+01
2.79E+01
1.52E+01
3.37E+01
7.45E+01
8.90E+01
8.89E+00

Ratio

1.064
1.057
1.096
1.057
1.023
1.026
1.095
1.059
1.037
1.049
0.956
0.938
0.941
0911
0.808
0.938
0.983
0.973
0.820
0.887

0.930
1.040
0.551
0.741
0.951
1.054
1.017
0.793
1.044
1.109
0.928
0.768
0.865

Accept?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Pass
Yes
Yes
Yes
Yes
Pass

Yes
Yes
Pass
No
Yes
Yes
Yes
Pass
Yes
Yes
Yes
Pass
Yes

Analyzed by:

ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL

GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yesindicatesa
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WVDP Environmental Laboratory (ELAB) or

General Engineering Laboratory (GEL).
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Table J-2 (concluded)

Comparison of Radiological Results With Known Results of Crosscheck
Samples From the DOE Environmental Measurements Laboratory (EML)
Quality Assessment Program (QAP) 59; QAP 0309; December 2003

Analyte Matrix
Co-60 Water
Cs134 Water
Cs137 Water
GrossAlpha Water
Gross Beta Water
H-3 Water
Sr-90 Water
Am-241 Water
Co-60 Water
Cs134 Water
Cs137 Water
GrossAlpha Water
Gross Beta Water
H-3 Water
Pu-238 Water
Pu-239 Water
Sr-90 Water

Units

Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L
Bo/L

Actual

5.13E+02
6.30E+01
8.03E+01
6.22E+02
1.95E+03
4,46E+02
7.04E+00
8.76E+00
5.13E+02
6.30E+01
8.03E+01
6.22E+02
1.95E+03
4,46E+02
2.07E+00
4,99E+00
7.04E+00

Reported

4,92E+02
5.87E+01
7.86E+01
4,80E+02
1.83E+03
5.04E+02
6.65E+00
7.64E+00
5.13E+02
5.78E+01
7.94E+01
5.18E+02
1.65E+03
5.10E+02
1.95E+00
4,90E+00
5.85E+00

Ratio

0.958
0.932
0.979
0.772
0.937
1.130
0.945
0.872
1.000
0.918
0.989
0.832
0.850
1.144
0.941
0.983
0.830

Accept?  Analyzed by:

Yes
Yes
Yes
Pass
Yes
Yes
Yes
Pass
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Pass

ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
ELAB
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL
GEL

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yesindicatesa
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits. Samples were analyzed by either the WVDP Environmental Laboratory (ELAB) or

General Engineering Laboratory (GEL).
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Table J-3
Comparison of Results From Crosscheck Samples Analyzed for Water Quality
Parameters as Part of the EPA's 2003 Discharge Monitoring Report - Quality
Assurance (DMR-QA) Sudy 23 for the National Pollutant Discharge
Elimination System (NPDES)

Analyte Units Actual Reported Accept? Analyzed by:
Aluminum Mo/l 662 671 Yes STL
Ammonia (as nitrogen) mg/L 7.54 7.75 Yes STL
Arsenic Mo/l 279 278 Yes STL
Biochemical oxygen demand mg/L 29.9 26.0 Yes STL
Cadmium Mo/l 242 236 Yes STL
Chlorine, total residual mg/L 1.42 1.58 Yes WVNSCO
Chromium Mo/l 369 360 Yes STL
Cobalt pg/L 477 486 Yes STL
Copper Mo/l 280 284 Yes STL
Cyanide, total mg/L 0.638 0.618 Yes STL
Oil and grease (gravimetric) mg/L 24.0 239 Yes STL
Iron Mo/l 389 454 No STL
Lead pg/L 237 238 Yes STL
Manganese Mo/l 175 175 Yes STL
Mercury Mo/l 11.7 105 Yes STL
Nickel pg/L 895 903 Yes STL
Nitrate (as nitrogen) mg/L 3.89 3.81 Yes STL
pH SV 8.80 8.77 Yes WVNSCO
Phenalics, total mg/L 0.641 0.571 Yes STL
Selenium Mo/l 621 619 Yes STL
Suspended solids, total mg/L 58.0 55.0 Yes STL
Vanadium pg/L 469 469 Yes STL
Zinc Mo/l 917 916 Yes STL

Samples provided by Environmental Research Associates (ERA).
Analyses were conducted by Severn Trent Laboratories (STL) or WVWNSCO, as indicated.

Acceptance limits are determined by ERA or NYSDOH, as applicable. Yesindicates a ratio within warning limits.
Passindicates a ratio within control limits but outside warning limits. No indicates a ratio outside control limits.
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Appendix K

Environmental Laws, Regulations, Standards, and Orders
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Table K-1
U.S. Department of Energy Radiation Protection Standards
and Derived Concentration Guidest

Effective Dose Equivalent Radiation Sandard for Protection of the Public

Continuous exposure of any member of the public from routine activities:
All exposure pathways =100 mremv/year (1 mSv/yr) effective dose equivalent

U.S. Department of Energy Derived Concentration Guides (DCGs)
for Inhaled Air or Ingested Water (uCi/mL)

Radionuclide Half-life?3 InAir InWater Radionuclide Half-life?3 InAir InWater
(years) (years)

H-3* 1.23E+01 1E-07 2E-03 Eu-152 1.36E+01 5E-11 2E-05
C-14* 5.73E+03 6E-09 7E-05 Eu-154* 8.80E+00 5E-11 2E-05
K-40 1.28E+09 9E-10 7E-06 Eu-155 4.96E+00 3E-10 1E-04
Fe-55 2.70E+00 5E-09 2E-04 Th-232 1.40E+10 7E-15 5E-08
Co-60* 5.27E+00 8E-11 5E-06 U-232¢ 7.20E+01 2E-14 1E-07
Ni-59 7.50E+04 4E-09 7E-04 U-233* 1.59E+05 9E-14 5E-07
Ni-63 1.00E+02 2E-09 3E-04 U-234* 2.44E+05 9E-14 5E-07
Sr-90* 2.86E+01 9E-12 1E-06 U-235¢ 7.04E+08 1E-13 6E-07
Y-90 7.31E-03 1E-09 1E-05 U-236* 2.34E+07 1E-13 5E-07
Zr-93 1.53E+06 4E-11 9E-05 U-238* 4.47E+09 1E-13 6E-07
Nb-93m 1.46E+01 4E-10 3E-04 Np-239 6.45E-03 5E-09 5E-05
Tc-99* 2.13E+05 2E-09 1E-04 Pu-238* 8.78E+01 3E-14 4E-08
Ru-106 1.01E+00 3E-11 6E-06 Pu-239* 2.41E+04 2E-14 3E-08
Cd-113m 1.37E+01 8E-12 9E-07 Pu-240* 6.57E+03 2E-14 3E-08
Sn-126 1.00E+05 1E-10 8E-06 Pu-241 1.44E+01 1E-12 2E-06
Sb-125 2.77E+00 1E-09 5E-05 Am-241* 4.32E+02 2E-14 3E-08
Te-125m 1.59E-01 2E-09 4E-05 Am-242m 1.52E+02 2E-14 3E-08
[-129* 1.57E+07 7E-11 5E-07 Am-243 7.38E+03 2E-14 3E-08
Cs-134 2.06E+00 2E-10 2E-06 Cm-243 2.85E+01 3E-14 5E-08
Cs-135 2.30E+06 3E-09 2E-05 Cm-244 1.81E+01 4E-14 6E-08
Cs-137* 3.02E+01 4E-10 3E-06 GrossAlpha NA 2E-14 3E-08
Pm-147 2.62E+00 3E-10 1E-04 (asAm-241)

Sm-151 9.00E+01 4E-10 4E-04 GrossBeta NA 9E-12 1E-06

(as Sr-90)

1DOE Order 5400.5 (February 8, 1990). Effective May 8, 1990. (See Derived Concentration Guides[p. 1-5] in
Chapter 1, Environmental Program Information.)

2U.S. Department of Energy. 1981. Radioactive Decay Tables. Washington, D.C.: Technical |nformation Center,
U.S Department of Energy.

3 Shleien, et al. 1998. Handbook of Health Physics and Radiological Health Safety. 3rd ed. Baltimore, Maryland:
Wliams & WIkins.

* Radionuclides measured in WNVDP effluent.

NA - Not applicable.
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Table K-2
Environmental Laws, Regulations, Sandards, and Orders

The following environmental standards and laws are applicable, in whole or in part, to the West
Valley Demonstration Project. Although the list covers the major activities at the West Valley Dem-
onstration Project, it does not constitute a complete enumeration.

Atomic Energy Act of 1954, 42 United States Code (USC) 82011 et seq., as amended, and federal
implementing regulations.

Clean Air Act (CAA). Pub. L. No. 84-159. 42 USC §7401 et seq., as amended, and federal and state
implementing regulations.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Pub. L. No.
96-510. 42 USC 89601 et seq. (including Superfund Amendmentsand Reauthorization Act [SARA] of
1986), andfederal implementing regulations.

DOE Order 231.1A. August 19, 2003. Environment, Safety, and Health Reporting, replaces DOE
Orders231.1and232.1A.

DOE Order 414.1A. September 29, 1999. Quality Assurance, including Change 1 (July 12, 2001).
DOE Order 435.1. July 9, 1999. Radi oactive Waste Management, including Change 1 (August 28, 2001).

DOE Order 440.1A. March 27, 1998. Worker Protection Management for DOE Federal and
Contractor Employees.

DOE Order 450.1. January 15, 2003. Environmental Protection Program, cancels DOE Order 5400.1.

DOE Order 451.1B. October 26, 2000. National Environmental Policy Act Compliance Program,
including Change 1 (September 28, 2001).

DOE Order 5400.5. February 8, 1990. Radiation Protection of the Public and the Environment,
including Change 2 (January 7, 1993).

DOE Order 5480.4. May 15, 1984. Environmental Protection, Safety, and Health Protection
Sandards, including Change4 (January 7, 1993).

DOE Policy 141.1. May 2, 2001. Department of Energy Management of Cultural Resour ces.

DOE Policy 141.2. May 2, 2003. Public Participation and Community Relations.
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Table K-2 (continued)
Environmental Laws, Regulations, Standards, and Orders

DOE Regulatory Guide DOE/EH-0173T. January 1991. Environmental Regulatory Guidefor
Radiological Effluent Monitoring and Environmental Surveillance.

DOE Standard DOE-STD-1153-2002. July 2002. A Graded Approach for Evaluating Radiation Doses
to Aquatic and Terrestrial Biota.

Emergency Planning and Community Right-to-Know Act (EPCRA) of 1986. Pub. L. No. 99-499. 42
USC 811001 et seq., and federal implementing regul ations.

Endangered Species Act of 1973. Pub. L. No. 93-205. 16 USC 81531 et seq., and federal and state
implementing regulations.

Environmental Conservation Law of the New York Siate Consolidated Laws and state implementing
regulations(NY CRR).

Executive Order 11988. Floodplain Management.
Executive Order 11990. Protection of Wetlands.

Executive Order 13101. Greening the Government Through Waste Prevention, Recycling, and
Federal Acquisition.

Executive Order 13148. Greening the Government Through Leader ship in Environmental
Management.

Federal Water Pollution Control Act (Clean Water Act [CWA]). Pub. L. No. 95-217. 33 USC 81251 et
seg., asamended, and federal and state implementing regulations.

Migratory Bird Treaty Act. 16 USC §703—712 asamended, and federal and stateimplementing
regulations.

National Environmental Policy Act (NEPA) of 1969. Pub. L. No. 91-190. 42 USC 84321 et seq., as
amended, and federa implementing regulations.

National Historic Preservation Act of 1966. Pub. L. No. 102-575. 16 USC 8470 et seq., and federa
implementing regulations.

Resour ce Conservation and Recovery Act (RCRA). Pub. L. No. 94-580. 42 USC 86901 et seq., as
amended, and federal and stateimplementing regulations.
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Table K-2 (concluded)
Environmental Laws, Regulations, Standards, and Orders

Safe Drinking Water Act (SDWA). Pub. L. No. 93-523. 42 USC 8300f et seq., as amended, and federal
and stateimplementing regulations.

Toxic Substances Control Act (TSCA). Pub. L. No. 94-469. 15 USC 82601 et seg., as amended, and
federal implementing regul ations.

U.S. Environmental Protection Agency. 1992. Region |1 Administrative Order on Consent. Docket No.
I RCRA 3008(h)-92-0202. In the Matter of: Western New York Nuclear Service Center.

U.S. Environmental Protection Agency. 1996. West Valley Demonstration Project Federal Facilities
Compliance Act Order.

Water quality standards contained intheNew Y ork State Pollutant Discharge Elimination System
(SPDES) permit issued for thefacility arelistedin Table C-1A. Airborne emissionsareregul ated by the
Environmental Protection Agency under the Nationa Emission Standardsfor Hazardous Air Pollutants
(NESHAP), 40 CFR 861 Subpart H (December 15, 1989, including amendments effective September 9,
2002).
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Table K-3
West Valley Demonstration Project Act
(Public Law 96-368 [S. 2443]; October 1, 1980)

(As presented in Exhibit G of the Cooper ative Agreement between United Sates Department of Energy
and New York Sate Energy Research and Development Authority on the Western New York Nuclear
Service Center at West Valley, New York; Effective October 1, 1980 as amended September 18, 1981.)

EXHIBIT G

WEST VALLEY PROJECT DEMONSTRATION ACT

PUBLIC LAW 96-368 [S. 2448]; October 1, 1980
WEST VALLEY DEMONSTRATION PROJECT ACT

For Legislative History of this and other Laws, see Table 1, Public
Laws and Legislative History, at end of final volume

An Act to authorize the Department of Energy to carry out a high-level liquid
nuclear waste management demonstration project at the Western New
York Service Center in West Valley, New York.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, West Valley
SECTION 1. This Act may be cited as the “West Valley Demonstra- Demonstration
tion Project Act”. f;“’;cé Q“'
SEC. 2. (a) The Secretary shall carry out, in accordance with this no:i 021a
Act, a high level radioactive waste management demonstration 4 yscao21a
project at the Western New York Service Center in West Valley, New jote.
York, for the purpose of demonstrating solidification techniques
which can be used for preparing high level radioactive waste for
disposal. Under the project the Secretary shall carry out the follow- Activities.
ing activities:
(1) The Secretary shall solidify, in a form suitable for transpor-
tation and disposal, the high level radioactive waste at the
Center by vitrification or by such other technology which the
Secretary determines to be the most effective for solidification.
(2) The Secretary shall develop containers suitable for the
permanent disposal of the high level radioactive waste solidified
at the Center.
(8) The Secretary shall, as soon as feasible, transport, in
accordance with applicable provisions of law, the waste solidified
at the Center to an appropriate Federal repository for permanent
disposal.
(4) The Secretary shall, in accordance with applicable licensing
requirements, dispose of low level radioactive waste and transu-
ranic waste produced by the solidification of the high level
radioactive waste under the project.
(5) The Secretary shall decontaminate and decommission—
(A) the tanks and other facilities of the Center in which
the high level radioactive waste solidified under the project
was stored,
(B) the facilities used in the solidification of the waste, and
(C) any material and hardware used in connection with
the project,
in accordance with such requirements as the Commission may
prescribe,
(b) Before undertaking the project and during the fiscal year ending
September 30, 1981, the Secretary shall carry out the following:
(1) The Secretary shall hold in the vicinity of the Center public Hearings.
hearings to inform the residents of the area in which the Center
is located of the activities proposed to be undertaken under the
project and to receive their comments on the project.
(2) The Secretary shall consider the various technologies avail-
able for the solidification and handling of high level radioactive
waste taking into account the unique characteristics of such
waste at the Center.

94 STAT. 1347
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P.L. 96-368 LAWS OF 96th CONG.—2nd SESS. Oct. 1

(3) The Secretary shall—

(A) undertake detailed engineering and cost estimates for
the project.

(B) prepare a plan for the safe removal of the high level
radioactive waste at the Center for the purposes of solidifica-
tion and include in the plan provisions respecting the safe
breaching of the tanks in which the waste is stored, operat-
ing equipment to accomplish the removal, and sluicing
techniques,

(C) conduct appropriate safety analyses of the project, and

(D) prepare required environmental impact analyses of
the project.

(4) The Secretary shall enter into a cooperative agreement

with the State in accordance with the Federal Grant and Cooper-

42 USC 501 ative Agreement Act of 1977 under which the State will carry out
note. the following:

(A) The State will make available to the Secretary the
facilities of the Center and the high level radioactive waste
at the Center which are necessary for the completion of the
project. The facilities and the waste shall be made available
without the transfer of title and for such period as may be
required for completion of the project.

(B) The Secretary shall provide technical assistance in
securing required license amendments.

State costs, (C) The State shall pay 10 per centum of the costs of the

percentage. project, as determined by the Secretary. In determining the
costs of the project, the Secretary shall consider the value of
the use of the Center for the project. The State may not use
Federal funds to pay its share of the cost of the project, but
may use the perpetual care fund to pay such share.

Licensing (D) Submission jointly by the Department of Energy and
amendment the State of New York of an application for a licensing
application. amendment as soon as possible with the Nuclear Regulatory

Commission providing for the demonstration.

(c) Within one year from the date of the enactment of this Act, the

Secretary shall enter into an agreement with the Commission to

establish arrangements for review and consultation by the Commis-

sion with respect to the project: Provided, That review and consul-

tation by the Commission pursuant to this subsection shall be

conducted informally by the Commission and shall not include nor

require formal procedures or actions by the Commission pursuant to

42 USC 2011 the Atomic Energy Act of 1954, as amended, the Energy Reorganiza-

note. tion Act of 1974, as amended, or any other law. The agreement shall
42USC5801  provide for the following:
note. (1) The Secretary shall submit to the Commission, for its

review and comment, a plan for the solidification of the high
level radioactive waste at the Center, the removal of the waste
for purposes of its solidification, the preparation of the waste for
disposal, and the decontamination of the facilities to be used in
solidifying the waste. In preparing its comments on the plan, the
Commission shall specify with precision its objections to any

Publications provision of the plan. Upon submission of a plan to the Commis-
in Federal sion, the Secretary shall publish a notice in the Federal Register
Register. of the submission of the plan and of its availability for public

inspection, and, upon receipt of the comments of the Commission
respecting a plan, the Secretary shall publish a notice in the
Federal Register of the receipt of the comments and of the
availability of the comments for public inspection. If the Secre-

94 STAT. 1348
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Oct. 1 WEST VALLEY PROJECT ACT P.L. 96-368

tary does not revise the plan to meet objections specified in the
comments of the Commission, the Secretary shall publish in the
Flederal Register a detailed statement for not so revising the
plan.

(2) The Secretary shall consult with the Commission with
respect to the form in which the high level radioactive waste at
the Center shall be solidified and the containers to be used in the
permanent disposal of such waste.

(3) The Secretary shall submit to the Commission safety Reportsand
analysis reports and such other information as the Commission other
may require to identify any danger to the public health and information
safety which may be presented by the project. to Commission.

(4) The Secretary shall afford the Commission access to the
Center to enable the Commission to monitor the activities under
the project for the purpose of assuring the public health and
safety.

(d) In carrying out the project, the Secretary shall consult with the Consultation
Administrator of the Environmental Protection Agency, the Secre- Yith
tary of Transportation, the Director of the Geological Survey, and the EPA and others.
commercial operator of the Center.

SEC. 3. (a) There are authorized to be appropriated to the Secretary Appropriation
for the project not more than $5,000,000 for the fiscal year ending authorization.
September 30, 1981. 42 USC 2021a

(b) The total amount obligated for the project by the Secretary shall note.
be 90 per centum of the costs of the project.

(c) The authority of the Secretary to enter into contracts under this
Act shall be effective for any fiscal year only to such extent or in such
amounts as are provided in advance by appropriation Acts.

SEC. 4. Not later than February 1, 1981, and on February 1 of each Reportto
calendar year thereafter during the term of the project, the Secretary Speaker of the
shall transmit to the Speaker of the House of Representatives and the §°“s,°d "“td
President pro tempore of the Senate an up-to-date report containing a te:::o:: ut?:: .
detailed description of the activities of the Secretary in carrying out genate.
the project, including agreements entered into and the costs incurred 42 USC2021a
during the period reported on and the activities to be undertaken in note.
the next fiscal year and the estimated costs thereof.

SEC. 5. (a) Other than the costs and responsibilities established by 42 USC2021a
this Act for the project, nothing in this Act shall be construed as ®ote
affecting any rights, obligations, or liabilities of the commercial
operator of the Center, the State, or any person, as is appropriate,
arising under the Atomic Energy Act of 1954 or under any other law, 42USC2011
contract, or agreement for the operation, maintenance, or decontami- ®ote.
nation of any facility or property at the Center or for any wastes at
the Center. Nothing in this Act shall be construed as affecting any
applicable licensing requirement of the Atomic Energy Act of 1954 or
the Energy Reorganization Act of 1974. This Act shall not apply or be 42 Uscss01
extended to any facility or property at the Center which is not used in note.
conducting the project. This Act may not be construed to expand or
diminish the rights of the Federal Government.

(b) This Act does not authorize the Federal Government to acquire
title to any high level radioactive waste at the Center or to the Center
or any portion thereof.

SEC. 6. For the purposes of this Act: Definitions.

(1) The term “Secretary” means the Secretary of Energy. 42USC202la

(2) The term “Commission” means the Nuclear Regulatory "**
Commission.

(3) The term “State” means the State of New York.

94 STAT. 1349
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(4) The term “high level radioactive waste” means the high
level radioactive waste which was produced by the reprocessing
at the Center of spent nuclear fuel. Such term includes both
liquid wastes which are produced directly in reprocessing, dry
solid material derived from such liquid waste, and such other
material as the Commission designates as high level radioactive
waste for purposes of protecting the public health and safety.

(5) The term “transuranic waste” means material contami-
nated with elements which have an atomic number greater than
92, including neptunium, plutonium, americium, and curium,
and which are in concentrations greater than 10 nanocuries per
gram, or in such other concentrations as the Commission may
prescribe to protect the public health and safety.

(6) The term “low level radioactive waste” means radioactive
waste not classified as high level radioactive waste, transuranic
waste, or byproduct material as defined in section 11 e. (2) of the
Atomic Energy Act of 1954.

(7) The term “project” means the project prescribed by section

42 USC 2014, 2(a).

(8) The term “Center” means the Western New York Service

Center in West Valley, New York.

Approved Octaber 1, 1980.

G-4
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Appendix L
Summary of New York State Energy Research
and Development Authority (NYSERDA)

Groundwater Monitoring Data for the
New York State-Licensed Disposal Area (SDA)

An Aerial View of the New York Sate-Licensed Disposal Area (SDA)
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Table L-1
2003 Contamination Indicator Results From SDA Monitoring Wells

Sample Date Conductivity pH Temperature Turbidity

Location (umhos/cm@25°C) (standard units) (°C) (NTU)
WNW1101A June 678 7.27 9.2 251
WNW1101A December 591 741 9.0 2.28
WNW1101B June 625 7.55 105 7.32
WNW1101B December 575 7.58 8.0 113.20
WNW1101C June 384 7.75 9.7 >1,000.00
WNW1101C December 331 7.45 7.9 225.00
WNW1102A June 710 7.50 10.9 24.10
WNW1102A December 701 7.19 8.3 17.00
WNW1102B June 517 7.09 9.9 6.88
WNW1102B December 546 754 84 13.50
WNW1103A June 994 7.05 9.2 36.00
WNW1103A December 910 7.14 9.0 2350
WNW1103B June 576 741 105 11.80
WNW1103B December 576 741 105 11.80
WNW1103B December 649 7.27 8.3 2350
WNW1104A June 625 7.10 101 133
WNW1104A December 733 7.37 9.5 271
WNW1104B June 637 7.38 105 1.04
WNW1104B December 589 7.38 9.0 1.79
WNW1104B December 589 7.38 9.0 1.79
WNW1105A June 640 7.37 8.6 >1,000.00
WNW1105A December 648 7.26 8.6 101.00
WNW1105B June 667 7.53 10.1 >1,000.00
WNW1105B December 643 7.87 1.7 106.00
WNW1106A June 708 7.36 9.9 357
WNW1106A December 672 7.13 94 591
WNW1106B June 718 7.28 104 99.50
WNW1106B December 658 751 9.2 518.00
WNW1107A June 1,796 6.71 10.0 131
WNW1107A December 1,725 6.75 105 101

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Table L-1 (concluded)
2003 Contamination Indicator Results From SDA Monitoring Wells

Sample Date Conductivity pH Temperature Tur bidity

L ocation (umhos/cm@25°C) (standard units) (°C) (NTU)
WNW1108A June 742 7.31 9.7 89.50
WNW1108A December 764 7.26 8.9 >1,000.00
WNW1109A June 517 7.42 8.8 11.10
WNW1109A December 536 7.28 9.2 6.09
WNW1109B June 436 7.46 9.0 30.70
WNW1109B December 425 7.28 8.7 34.70
WNW1111A June 942 7.15 101 20.20
WNW1111A December 915 7.14 8.0 2.07

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Table L-2

2003 Radiological Indicator Results From SDA Monitoring Wells (uCi/mL)

Sample Date GrossAlpha GrossBeta H-3
L ocation
WNW1101A June 2.03+1.00E-09 4.68+1.90E-09 1.15+0.49E-07
WNW1101A December 3.10+1.30E-09 5.58+2.00E-09 7.89+5.40E-08
WNW1101B June 3.35+£1.30E-09 3.11+1.30E-09 0.55+4.00E-08
WNW1101B December 3.04+1.40E-09 2.08+1.60E-09 -2.58+4.80E-08
WNW1101C June 3.59+6.00E-10 1.87+1.00E-09 1.76+4.10E-08
WNW1101C December 1.53+1.00E-09 1.99+0.85E-09 -7.36x4.20E-08
WNW1102A June 2.29+1.00E-09 1.33+1.70E-09 3.34+0.66E-07
WNW1102A December 3.50+£1.60E-09 2.08+1.50E-09 2.36+0.66E-07
WNW1102B June 6.26+7.40E-10 1.75+1.30E-09 0.82+4.00E-08
WNW1102B December 1.02+0.78E-09 1.77+1.20E-09 -1.36+4.70E-08
WNW1103A June 2.99+1.40E-09 2.88+2.30E-09 4.82+0.77E-07
WNW1103A December 5.66+2.40E-09 6.27+2.40E-09 3.67+£0.74E-07
WNW1103B June 1.73+0.87E-09 2.54+1.70E-09 4.08+4.30E-08
WNW1103B June 2.23+1.10E-09 1.56+1.60E-09 0.06+3.90E-08
WNW1103B December 1.05+1.10E-09 2.65+1.50E-09 -2.66x+4.70E-08
WNW1103C June 1.15+0.85E-09 8.51+2.70E-09 1.35+4.00E-08
WNW1103C December 1.53+0.94E-09 5.55+1.70E-09 -0.99+4.60E-08
WNW1104A June 1.97+1.20E-09 8.49+2.40E-09 1.71+0.53E-07
WNW1104A December 2.19+1.20E-09 4.08+1.80E-09 2.15+0.64E-07
WNW1104B June 1.40+0.90E-09 3.15+1.30E-09 -0.66x+3.80E-08
WNW1104B December 1.12+0.88E-09 2.84+1.50E-09 -2.85+4.60E-08
WNW1104B December 6.46+7.60E-10 2.34+1.40E-09 -4.80+4.50E-08
WNW1104C June 4.17+3.70E-09 9.19+6.10E-09 -0.59+3.90E-08
WNW1104C December 4.48+4.40E-09 1.21+0.61E-08 -2.30+4.70E-08
WNW1105A June 3.08+1.30E-09 1.95+1.50E-09 1.86+0.55E-07
WNW1105A December 3.33+£1.80E-09 4.77+1.50E-09 1.01+0.55E-07
WNW1105B June 2.37+£1.20E-09 5.02+1.70E-09 -1.34+3.80E-08
WNW1105B December 8.50+£3.00E-09 2.69+1.30E-09 1.79+4.80E-08
WNW1106A June 2.50+1.20E-09 3.17+2.10E-09 6.32+0.90E-07
WNW1106A December 4.36x2.00E-09 5.08+1.70E-09 5.05+0.82E-07

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Table L-2 (concluded)

2003 Radiological Indicator Results From SDA Monitoring Wells (uCi/mL)

Sample
L ocation

WNW1106B
WNW1106B

WNW1107A
WNW1107A

WNW1108A
WNW1108A

WNW1109A
WNW1109A

WNW1109B
WNW1109B

WNW1110A

WNW1111A
WNW1111A

All data in Tables L-1 through L-3 have been provided by NYSERDA.

Date

June
December

June
December

June
December

June
December

June
December

December

June
December

GrossAlpha

1.92+1.00E-09
1.41+1.20E-09

5.32+3.10E-09
8.17+5.20E-09

4.84+1.70E-09
3.71+1.90E-09

2.64+1.30E-09
2.77+1.30E-09

4.54+4.50E-10
7.91+6.70E-10

1.17+0.46E-08

6.08+2.10E-09
4.34+2.50E-09

VWVDP Annual Site Environmental Report

GrossBeta

3.83+2.00E-09
4.46+1.60E-09

3.08+0.69E-08
2.38+0.55E-08

2.90+1.90E-09
3.39+1.60E-09

2.60+1.40E-09
3.11+1.20E-09

1.12+0.98E-09
1.93+0.90E-09

7.92+3.10E-09

3.80+2.50E-09
4.80+2.20E-09

H-3

-1.20+3.80E-08

-2.72+4. 60E-08

1.13+0.08E-05
1.17+0.09E-05

1.39+0.51E-07
5.83+5.20E-08

2.96+0.63E-07
2.50+0.64E-07

4.46+0.75E-07
4.25+0.77E-07

1.90+0.60E-07

2.37+0.58E-07
2.29+0.64E-07

Calendar Year 2003



Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A

WNW1103B
WNW1103B

WNW1104A
WNW1104B
WNW1104C
WNW1105A
WNW1105B
WNW1106A
WNW1106B
WNW1107A
WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June
June

June

June

December

June

June

June

June

June

June

June

June

June

Table L-3
2003 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Actinium-228

1.45+1.10E-08
0.17+2.30E-08
-0.03+1.10E-08
0.65+2.00E-08
0.39+1.50E-08
0.99+1.30E-08

0.31+1.70E-08
1.02+1.00E-08

-0.41+1.30E-08
6.07+8.00E-09
NA
1.04+1.40E-08
1.25+2.30E-08
-1.70+2.00E-08
-0.28+2.00E-08
-0.19+1.50E-08
0.14+1.80E-08
-1.49+1.60E-08
-0.57+2.00E-08

0.95+1.30E-08

Bismuth-214

2.18+6.50E-09
0.30+1.30E-08
-0.66+7.90E-09
0.62+1.10E-08
-4.68+7.90E-09
2.97+6.40E-09

-9.40+9.20E-09
5.57+6.90E-09

-0.56+7.50E-09
-0.87+6.30E-09
NA
-1.02+0.93E-08
1.30+1.10E-08
1.06+1.60E-08
-0.56+1.20E-08
-4.08+7.70E-09
1.59+9.80E-09
-8.53+9.30E-09
-0.40+1.10E-08

-5.73+9.30E-09

All data in Tables L-1 through L-3 have been provided by NYSERDA.

NA - Not available. Some scheduled analyses could not be performed due to insufficient sample.
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Carbon-14

-0.27+3.70E-09
0.77+3.70E-09
2.10+3.70E-09
0.46+3.70E-09
7.98+3.80E-09
5.37+3.70E-09

-1.48+4.50E-09
-0.91+3.70E-09

5.61+3.70E-09
8.66+4.70E-09
1.99+3.90E-09
1.67+3.60E-09
2.86x3.70E-09
-0.62+3.70E-09
-2.70+3.60E-09
3.02+3.70E-09
1.26+3.60E-09
3.04+3.70E-09
0.52+3.70E-09

0.73+3.60E-09

Cesium-134

0.74+3.40E-09
5.90+5.00E-09
-2.39+3.90E-09
0.22+5.50E-09
-1.70+4.00E-09
-2.48+2 90E-09

3.95+4.30E-09
1.18+3.00E-09

0.99+2.90E-09
-0.28+2.80E-09
NA
-0.29+4.00E-09
2.30+5.60E-09
3.90+4.80E-09
3.34+5.30E-09
-0.49+3.50E-09
0.88+4.60E-09
1.18+3.90E-09
1.77+5.70E-09

1.39+4.10E-09
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Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A

WNW1103B
WNW1103B

WNW1104A
WNW1104B
WNW1105A
WNW1105B
WNW1106A
WNW1106B
WNW1107A
WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June
June

June

June

June

June

June

June

June

June

June

June

June

Table L-3 (continued)
2003 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Cesium-137

-0.28+2.70E-09
0.22+5.50E-09
2.24x3.70E-09
3.69+4.40E-09
0.31+3.50E-09

-1.13+3.00E-09

-1.01+3.90E-09
1.04+2.80E-09

-0.98+3.00E-09
-0.18+2.50E-09
2.70+3.50E-09
2.20+5.30E-09
2.24+4.70E-09
1.70+4.80E-09
2.27+3.70E-09
-2.06+3.70E-09
-3.76+4.00E-09
1.89+4.30E-09

-2.76+3.60E-09

Cabalt-57

0.83+1.20E-08
-0.54+2 30E-08
-1.47+1.60E-08
0.51+1.80E-08
1.00+1.30E-08
-0.06+1.20E-08

1.62+1.80E-08
-1.23+1.20E-08

-1.18+1.30E-08
-0.47+1.10E-08
-0.43+1.50E-08
1.85+2.30E-08
0.03+2.10E-08
0.08+1.70E-08
-0.22+1.20E-08
-0.45+1.60E-08
-0.09+1.70E-08
0.64+2.10E-08

-0.79+1.50E-08

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Cabalt-60

-0.02+2.70E-09
0.56+5.00E-09
-1.96+3.40E-09
-2.33+4.40E-09
2.17+3.80E-09
2.92+3.00E-09

3.49+3.20E-09
-2.06+3.00E-09

0.88+3.50E-09
0.81+2.00E-09
-2.27+3.90E-09
-1.17+4.40E-09
2.40+4.80E-09
2.09+5.50E-09
-1.70+3.40E-09
0.47+4.10E-09
6.12+4.20E-09
1.30+4.20E-09

1.39+3.80E-09

lodine-129

0.00+1.30E-10
-1.00+2.00E-10
-1.02+1.90E-10
-0.59+1.80E-10
1.20+1.70E-10
-0.60+1.40E-10

1.47+2.00E-10
0.76+1.30E-10

-0.70+1.30E-10
0.10+2.00E-10
0.30+1.30E-10
0.03+1.30E-10

-0.04+1.40E-10

-0.25+1.70E-10
0.41+1.50E-10
0.45+2.00E-10
1.78+2.10E-10

-0.23+1.30E-10

-0.49+1.30E-10
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Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A

WNW1103B
WNW1103B

WNW1104A
WNW1104B
WNW1105A
WNW1105B
WNW1106A
WNW1106B
WNW1107A
WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June
June

June

June

June

June

June

June

June

June

June

June

June

Table L-3 (continued)
2003 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Lead-212

-2.33+4.20E-09
0.08+1.10E-08
1.10+5.10E-09
6.21+5.60E-09
4.99+4.20E-09
0.32+1.10E-08

0.30+1.00E-08
6.34+6.00E-09

3.46+6.50E-09
-0.38+4.30E-09
-2.31+5.30E-09
1.06+0.99E-08
-3.73+7.70E-09
7.28+6.10E-09
-3.06+4.60E-09
-2.04+5.90E-09
4.60+6.80E-09
-4.63+7.50E-09

-3.25+5.40E-09

Lead-214

1.04+0.80E-08
-0.22+1.10E-08
-1.07+0.77E-08
7.63+7.80E-09
5.05+6.00E-09
4.52+5.80E-09

-4.44+8.40E-09
1.51+6.20E-09

-4.72+6.40E-09
1.89+6.40E-09
-1.34+0.90E-08
-0.62+1.10E-08
-0.62+1.10E-08
4.30+8.50E-09
2.01+6.90E-09
6.30+9.00E-09
-6.25+8.30E-09
-0.25+1.00E-08

-9.12+8.30E-09

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Potassium-40

-2.50+4.00E-08
-1.51+1.20E-07
-0.98+4.70E-08
-0.01+1.10E-07
-2.87+8.50E-08
-4.77+5.80E-08

-1.18+0.99E-07
0.86+4.30E-08

-4.65+5.50E-08
0.33+4.30E-08
-0.51+5.60E-08
-1.26+1.20E-07
-1.62+1.10E-07
-1.50+1.20E-07
-5.09+8.00E-08
4.73+8.00E-08
0.17+1.10E-07
0.33+1.20E-07

2.50+5.50E-08

Radium-224

-2.42+4 30E-09
0.08+1.20E-08
1.14+5.30E-09
6.44+5.80E-09
5.16+4.30E-09
0.34+1.20E-08

0.31+1.10E-08
6.56+6.20E-09

3.58+6.70E-09
-0.40+4.40E-09
-2.38+5.40E-09
1.09+1.00E-08
-3.85+7.90E-09
7.51+6.30E-09
-3.16+4.80E-09
-2.12+6.10E-09
4.74+7.10E-09
-4.78+7.70E-09

-3.35+5.60E-09

Calendar Year 2003



Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A

WNW1103B
WNW1103B

WNW1104A
WNW1104B
WNW1105A
WNW1105B
WNW1106A
WNW1106B
WNW1107A
WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June
June

June

June

June

June

June

June

June

June

June

June

June

Table L-3 (continued)
2003 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Radium-226

2.18+6.50E-09
0.30+1.30E-08
-0.64+7.90E-09
0.62+1.10E-08
-4.67+7.90E-09
2.97+6.40E-09

-9.37+9.20E-09
5.52+6.90E-09

-0.58+7.50E-09
-0.88+6.30E-09
-1.02+0.93E-08

1.30+1.10E-08

1.06+1.60E-08
-0.56+1.20E-08
-4.38+7.80E-09

1.59+9.80E-09
-8.56+9.30E-09
-0.40+1.10E-08

-6.50+9.40E-09

Srontium-90

2.37+5.20E-10
3.38+4.70E-10
3.44+3.20E-10
1.16+0.60E-09
4.48+3.80E-10
3.65+4.20E-10

5.64+5.90E-10
2.51+5.80E-10

4.62+4.50E-10
5.54+5.30E-10
3.65+3.30E-10
2.64+3.40E-10
1.12+0.58E-09
7.40+4.20E-10
7.65+1.90E-09
9.23+5.00E-10
3.64+3.70E-10
2.68+5.40E-10

6.00+5.30E-10

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Technetium-99

1.08+1.30E-09
1.77+1.50E-09
-0.52+8.30E-10
0.92+1.00E-09
1.93+9.30E-10
0.81+8.10E-10

2.68+8.30E-10
6.60+8.90E-10

-1.98+8.00E-10
0.55+1.20E-09
-0.88+9.50E-10
3.99+9.40E-10
1.13+1.30E-09
2.25+1.50E-09
0.95+1.80E-09
-1.35+7.70E-10
-1.32+8.40E-10
1.39+1.70E-09

2.64+7.90E-10

Thallium-208

1.58+2.80E-09
-0.13+5.60E-09
1.50+3.20E-09
6.73+4.60E-09
3.32+3.30E-09
-0.96+3.80E-09

0.44+5.20E-09
2.10+2.60E-09

-0.64+3.70E-09
-0.71+2.70E-09
4.77+3.60E-09
-0.90+6.20E-09
0.95+5.70E-09
5.34+4.80E-09
2.65+3.30E-09
-0.85+4.40E-09
-0.55+4.80E-09
0.86+6.60E-09

3.04+3.50E-09

Calendar Year 2003



Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A

WNW1103B
WNW1103B

WNW1104A
WNW1104B
WNW1105A
WNW1105B
WNW1106A
WNW1106B
WNW1107A
WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June
June

June

June

June

June

June

June

June

June

June

June

June

Table L-3 (concluded)
2003 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Thorium-234

1.05+4.00E-07

7.72+8.50E-07

1.26+4.80E-07

7.47+7.40E-07

3.39+4.40E-07

-2.74+5.00E-07

-1.95+5.20E-07
-0.92+3.40E-07

0.69+4.30E-07

0.66+4.70E-07

0.51+5.60E-07

3.55+7.60E-07

5.61+7.20E-07

3.65+7.70E-07

4.58+5.60E-07

3.19+4.50E-07

1.31+5.60E-07

-0.68+7.70E-07

-2.81+5.70E-07

Uranium-235

0.19+1.10E-08
2.74x2.30E-08
-0.48+1.50E-08
0.96+1.70E-08
0.60+1.30E-08
0.78+1.20E-08

0.89+1.70E-08
0.31+1.10E-08

-0.01+1.20E-08
0.20+1.10E-08
0.89+1.60E-08
0.24+2.00E-08
0.91+2.00E-08
0.74+1.80E-08
0.89+1.20E-08
0.47+1.60E-08

-0.12+1.60E-08
0.30+2.10E-08

0.12+1.60E-08

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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